


ATER &. SEWAGE| 
— worKs | 


>. 
eee / Ne ES 
Pes, A “a F > “*, ". 


# ras Re al 








| 


= a - — 








iarine turtle, or “‘leat 
r 250 years. This tremendous life span is, in 
attributable to its tough, durable shell—a 
protection against the rigors and constant 


g of underwater life 


LOCK JOINT REINFORCED CONCRETE SUB- 
AQUEOUS PIPE owes much of its unusual under- 
water longevity to its “‘shell’’—the dense concrete wall 
ich makes it practically ageless. To assure the 


possible concrete, periodic compressive 
\" 


~ 


wey 


Sales Offices: Chicago, Ill. + Columbia, S. C. + Denver, Col. + Detroit, Mich. « Hartford, Conn. *« Kansas City, Mo 


ests are taken of each day’s run of concrete in every 
Lock Joint plant. This is only one of the many quality 
control measures marking every phase of the manu- 
facture of Lock Joint Pipe 

Can you guess how many cubic yards of this high 
quality concrete were required in the production ol 
the 18,000 ft., 120 inch diameter Lock Joint Rein- 
forced Concrete Subaqueous Pipeline for the intake 
of Cleveland’s water supply system? The answer can 


be found in the picture above. 


LOCK JOINT PIPE CO. 


y East Orange, New Jersey 


Pressure + Water + Sewer + REINFORCED CONCRETE PIPE + Culvert + Subaqueous 





ALL NEW DESIGN! 
Simple... Foolproof...Low Cost 
1500 WATT HOMELITE 

GENERATOR 


Model 35A115 


Homelite Generator 
1500 Watts, 115 Volt 
60 Cycle AC 
90 Pounds 


Easy to Carry... 
..-Easy to Use 


1. New Money-Saving Fea- 

tures ... No DC brushes; just two 

easy-to-get-at collector ring 

brushes ... No commutator or DC 

windings... No intermediate cou- 

plings; armature keys directly to shaft. Fewer parts to 
longer trouble-free generator service. 


tricity to power time-saving electric tools. No need for 
wear out long, hazardous power-consuming cables. 
2. Constant Voltage ... less than 4% change from 
no load to full 1500 watt capacity . . . assures long serv- 
ice life for your electric tools ... guarantees top per- 
formance at all times. 

3. Overload Capacity ... 1500 watt continuous duty 
with generous overload capacity prevents tool stalling 
under heavy loads insures 


Whatever tools you want to operate electric sol- 
dering irons, drills, floodlights, grinders, hammers, 
the new Homelite 35A115 generator can save you 
money. For a free demonstration or additional informa- 
tion, call your nearest Homelite representative. 





uninterrupted service even when 
starting loads exceed operating 
loads. 

4. Compact and Lightweight 
. +. Ome man can easily carry this 
generator wherever you need elec- 





SAVE EVEN MORE! New Homelite 
electronic idle control unit, avail- 
able as optional accessory, runs en- 
gine at idle speed when no current 
is drawn . . . automatically brings 
engine to full speed when load is 


applied. 

Ask your Homelite representative 
to show you how this easily-in- 
stalled accessory reduces engine 
wear ...imcreases service life... 
cuts fuel consumption. 








od o i) e Li T . A DIVISION OF TEXTRON INC 
709 RIVERDALE AVE., PORT CHESTER, N. Y. 


Manufacturers of Carryable PUMPS + GENERATORS - BLOWERS - CHAIN SAWS 





WaTER & SEWAGE WORKS, SEPTEMBER, 1957 





NEW PERMUTIT VALVELESS Gravity 
Filter. Completely automatic opera- 
tion. Approximate installed cost of 
a 500,000 gpd unit: 


$11,900.00 


CONVENTIONAL gravity filter and 
hydraulic controls for automatic op- 
eration. Approximate installed cost 
of a unit that will filter 500,000 gal- 
fons per day: 


$21,700.00 
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HOW IT WORKS: As dirt collects on the sand, in- 
creased head pressure slowly raises the water 
level in the large backwash pipe. See diagram. 
When it spills into the downward section of the 
pipe, it starts a siphon (backwash) flow that 
draws water down from the Storage area and up 
through the sand, “floating” dirt off to waste. 
When backwash water is gone, air enters the 
small tube and stops the siphon. Flow through 
the sand reverses and the first filtered water 
(rinse water) goes to Storage area until full. All 
flow then runs to Service. 
































BACKWASH 
PUMP 


New Valveless Water Filter Saves $$ 
for Industries, Cities, Electric Companies 


e@ Big water users like city water de- 
partments, steam stations, refineries, 
chemical plants and paper mills can 
substantially reduce the cost of their 
water-conditioning equipment and its 
operation and maintenance . . . by 
adopting a automatic Valveless 
Filter developed by engineers of the 
Permutit Company (N. Y.). 


new 


The simplified design makes ingenious 
use of the siphon and other hydraulic 
principles to replace expensive valves, 
flow controllers, pumps and hydraulic 
or pneumatic control systems. The de- 
sign also prevents wasteful, excessive 
use of water for backwashing or rins- 
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ing. Tanks are shipped set-up to reduce 
installation costs. The absence of mov- 
ing parts virtually eliminates mainten- 
ance costs, 


The Valveless Filter produces uniform, 
high-quality water. It cannot be 
“forced.” Backwashing or rinsing can- 
not be too little or too late . . . or acci- 
dentally run to Service. And the filter 
cannot develop common troubles like 
“cracked” or “upset” beds, “channel- 
ing” or “mudballs.” 


Single Valveless Filters or multiple 
units for any volume requirement are 
available. Present installations include 


1957 


units for industrial plants treating wa- 
ter for both process and drinking. 


Send for free descriptive bulletin. Ad- 
dress: The Permutit Company, Dept. 
W-9, 330 West 42nd Street, New York 
36, N. Y. or The Permutit Company of 
Canada, Ltd., Toronto 1, Ontario. 


PERMUTIT: 


rhymes with “compute it’ 


Water Conditioning 
lon Exchange + Industrial Water Treatment 
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Simplify and save on public 
works electrical 


How can you simplify electrical details 
of a public works project? 


By planning an electrical system around the one 
product line that includes everything electrical 
. each product made with the other in mind. 
That's Westinghouse. 
This means perfect integration, freedom from 
costly fitting on the job. It means elimination of 
extras and misfits. It results in a finished job that 
is sound, snug and simple compared to any as- 
sembly of miscellaneous brands and qualities. 
How can you save on such a job? 
By using the services of Westinghouse field spe- 
cialists in planning a system precisely to fit the 
need. This teamwork approach to the job can 
mean savings in planning time. Skillful applica- 
tion of the broad Westinghouse product design 
can cut installation costs ... often saves on space 
required by the specified apparatus. Chances are 


construction... 


that one of the biggest savings will be most ap- 
parent in later years as the expertly planned 
system proves its adaptability to growth in any 
direction. 


There’s a Westinghouse electrical construction 
specialist as near as your telephone. Call him. He 
can demonstrate how to simplify and save on your 
next public works job. Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


1. More than 100 motor drives are controlled at the City 
of Houston Water Works by this Westinghouse control 
center 2. Heavy-duty Westinghouse motor driving air 
compressor unit. 3. Motor driving freight elevator at the 
City of Cincinnati Littke Miami Sewage Treatment plant. 
4. Low-voltage drawout switchgear in municipal build- 
ing protects branch circuits and equipment with West- 
inghouse De-ion® circuit breakers. 5. City of Houston 
Water Works carries high-voltage power close to load 
areas with Westinghouse totally-enclosed power centers. 
6. Highway lighting — Westinghouse OV-20 mercury 
vapor lighting units on the New Jersey Turnpike. 
J-94064-X 
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1 WATER SYSTEM CONTROL 
CENTER 


2 AIR-CONDITIONING 
COMPRESSOR MOTOR 
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AUDITORIUMS 
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TUNNELS, BRIDGES, DAMS 


HIGHWAYS, INTERCHANGES 


4 MUNICIPAL BUILDING 
SWITCHGEAR 
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you CAN BE SURE...1F ITS 
Westinghouse 


6 HIGHWAY LIGHTING 





SINCE 1861 


LupLow and 
Rensselaer 


In nearly a century of specializing in the manufacture of 
water works valves and fire hydrants, the names Ludlow and 
Rensselaer have become synonymous with the industry. And 
today, the research, engineering, manufacturing and servicing 
resources of these two great companies are consolidated to 
provide self-evident advantages for the Water Works In- 


dustry. 


ENGINEERING: It is obvious that the combined engineering 
talent in design, application, research and efficient production 


is far more valuable to the user than ever before. 


MANUFACTURING: The consolidation of these two large 


plants has resulted in the retention of only the newest and 


most modern equipment and the addition of hundreds of 
thousands of dollars worth of new machinery. The result is 
a highly efficient plant for the precision production of valves 


in all sizes from 2 to 72 inch, and hydrants in several styles. 


RESEARCH: The valve you buy today is the result of years 
of research in three areas: the search for ever-better materials, 
the testing of equipment in independent hydraulic labora- 
tories under actual working conditions and practical appli- 
cation research in the field. The combined results of 165 years 
of intensive research is now available and the enlarged pro- 


gram will go on with redoubled effort. 


UDLOW& Rensselaer 
@ss) VALVES & HYDRANTS 


Since 1861 THE LUDLOW VALVE MANUFACTURING CO. Troy, N. Y. 
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VALVES and 
HYDRANTS 





VALVES: A.W.W.A. valves in sizes from 3 to 48 inch are 
available in both the Ludlow and the Rensselaer types, and 
prompt service on spare parts will be continued. A com- 
prehensive choice of valve ends, by-passes, and actuation and 


indication devices is available for any size valves. 


HYDRANTS: Two Ludlow and one Rensselaer type hydrant 
provide an unusual choice which can be presented by any 
Ludlow office. The bulletins describe a complete line of vari- 


ations and accessories. 


CHECK VALVES, AIR VALVES, TAPPING SLEEVES AND 
VALVES, and other devices that insure reliable operation of 
the system over a long period of time and reduce the original 
installation costs and the cost of extensions, are available 


in many types and sizes. 


SERVICE: The names Ludlow and Rensselaer on water works 
equipment will continue to mean quality, reliability and 
service, as they have for nearly a Century. An enlarged list 
of sales offices in major cities will expand our local services 
and insure that the traditions of these two respected names 


will continue. 


BULLETINS AVAILABLE ON ALL PRODUCTS. 


SINCE 1885 


NRS VALVE GEARED VALVE 


CHECK VALVE AIR VALVE 


UDLOW& Rensselaer 
(unioW) ss) YVALVES & HYDRANTS 


Since 1861 THE LUDLOW VALVE MANUFACTURING CO. Troy, N. Y. 
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“It’s better to take our chances on the desert, Orgie, 
than to go near water treated with PITTCHLOR’!” 


That's right, monsieur legionnaire Orgie. In spite of the scorching sun and 
your dry canteen, you don’t dare quench your thirst with that ‘‘safe’’ water. It’s 
Pittchlor treated—instant death to you! 

Pittchlor’s effective killing action on chlorine-susceptible bacteria and algae 
makes it a big favorite of both water works and sewage disposal plant operators. 
A high test calcium hypochlorite containing a minimum of 70% available chlorine, 
Pittchlor’s remarkable stability allows ample chlorine release over prolonged 
periods. Its fewer insolubles mean less sediment 

Plant operators like its dry, granular form which permits ease of application 
either manually or by mechanical feeders. 

In addition, Pittchlor helps in slime and odor control, and is the perfect 
source for emergency and stand-by chlorine reserves. 

For complete information on how this versatile chlorinating agent can help 


you, write today to our Pittsburgh office for a free Pittchlor folder. No obligation, PITTCHLOR available in 


2% |b. (6 per carton) and 
5 Ib. (9 per case) resealable cans 
—and 100 Ib. drums 


of course! 


COLUMBIA-SOUTHERN | 
CHEMICAL CORPORATION | | Orleans * Philadelphia * Houston 


\ ih Pittsburgh © Dallas © San Francisco everywhere 
SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY \ Pi wie carat nape 
ONE GATEWAY CENTER - PITTSSURGH 22 PENNSYLVANIA and its Commercial Chemicals Division 


Ae DISTRICT OFFICES: Cincinnati ¢ Charlotte 
lay Chicago * Cleveland * Boston * New 
te York * St. Lovis * Minneapolis * New Stocked by leading jobbers 
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NOW! 1. crancsroie 


! VENTURI TUBE CONSTRUCTIONS... 
OFFER THE VALUES OF 
4 ''TAILOR-MADE’’ METERING AT A 
Ss STANDARD-DESIGN COSTS!! 
att 


The most efficient main line metering device, give “tailor-made” service to a wider number of 
the Venturi Tube, has undergone design modifica- applications more economically. 
tions and standardization to become an even better Each construction is available in (1) a wide 
differential producer. Years of exhaustive tests on variety of construction materials, (2) a choice of 
head loss, coefficient, recovery angles, and effects end designs (flange, bell and spigot, Victaulic or 
of upstream piping . . . conducted in the research Dresser type couplings, etc.), and (3) with nu- 
laboratory at Builders-Providence . . . have pro- merous allied accessories. If you have a main line 


duced 130 standardized constructions designed to metering problem, we have the answer! 


qn a= =n 


7 - 
7 ~‘< New Bulletin 110-N1 gives complete data on both Builders short 
4 cR \ form and Hershel Standard Venturi Tubes. Write to . . . 
Z _— e ] Builders-Providence, Inc., 350Harris Ave., Providence 1, R. 1. 
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© BUILDERS-PROVIDENCE 
B-I-F INDUSTRIES @Qjices: 
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what price water ? 


Adrift on a leaden sea, water is life! Right here at home 
many communities are also fighting for water! 
Rapidly increasing populations and steadily mounting industrial 
demands place severe drains on our water systems. 
Many are outdated. 
Fortunately, an average increase of a few pennies a person per 
day in water rates would supply the money to bring many water 
systems up to date... assure life-giving supply for years to 
, ’ ¢ PROOF POSITIVE 
CAST IRON PIPE SAVES 
YOU TAX DOLLARS 
. . This cast iron water main laid in 
1. Encourage future water planning. Mentesd 140 peevene te diane. 
2. Support realistic water rates and water supply bond issues. This is typical of mony century old 


come. Isn't it worth it? 


Here’s what you can do to help. 


‘ . een: ahaa si a cast iron water ond gas mains still 

3. Conserve water where you can. i exp Cesughent Amasien. 
Know of any substitute for water? Small wonder that where long life, 
dependability, and economy are 


CAST IRON PIPE nos ae 


iron pipe ... No. 1 Tox Sever! 
RESEARCH ASSOCIATION (QRRREEXCEIIEMEED suire 9440, PRUDENTIAL PLAZA, CHICAGO 1, ILL. 


ome CST Iron 
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THE PRICE OF GOOD WATER 
IS PUBLIC COOPERATION 







The more the public understands your problems. the more 






sympathetic and cooperative it becomes to them. 










That's the purpose of our Cast Iron Pipe Research Association 






advertising.* 






Appeals like the one at the left not only bring America’s water 






problem into sharp focus, they tell the public what to do about it. 


That helps you as well as us. 






Cast Iron Pipe Research Association, Thos. F. Wolfe, 






Managing Director, Suite 3440, Prudential Plaza, Chicago 1, Ill. 








* Appearing in: Saturday Evening Post, Newsweek, 
U.S. News & World Report, Nation’s Business. 
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what to look for in a high capacity chlorinator 


corrosion resistance . . . safety . . . low 
... proved performance... whatever you’re 
looking for, you can be sure of finding it in Fischer & 
Porter’s Model 1052A. The most imitated chlorinator 
ever introduced, Model 1052A remains unequalled in 
every major area of chlorinator performance and econ- 
omy. Engineered from the ground up by chlorine control 
experts, it’s an outstanding example of design from the 


user point ol view 


flexibility matches the job 

Model 1052A accommodates flow rates from 30 PPD to 
8000 PPD by merely changing the chlorine flowmeter . . . 
a two minute job. And variable orifice ejector makes 
operation easy under varying conditions. Models are 
available for all types of manual, semi-automatic, and 
automatic operation with or without alarms. 


corrosion-resistance for long trouble-free life 

Recognized as a triumph in materials engineering, the 
Model 10524 is fabricated of inert materials throughout. 
Color is impregnated in the fiber glass plastic cabinet .. . 
never needs painting or coating. The only metals in 
contact with chlorine are silver and tantalum. The high 
pressure inlet tube is solid fine silver, and all other tubing 
is rigid corrosion-resistant plastic. 


safe operation protects plant, personnel, public 


System design protects against chlorine leakage, positive 


Flexibility 
maintenance 


pressure conditions, excess vacuum, and flooding 
eliminates need for hazardous water seals. 


easily maintained for minimum down-time 

Maintenance, like operation, requires no special skills. 
Any component can be removed for inspection with a 
screwdriver, wrench, and pliers in a few minutes. And 
engineering service is available from forty field offices 
across the country. 


proved performance assures results 

Every feature of the Model 1052A has proved itself in 
years of actual use. Every material used in construction 
has successfully withstood many years of severe chlorine 
service. But the best proofs of performance are the 
thousands of satisfied users of Fischer & Porter Chlorin- 
ators throughout the country. 


Write now for complete details on the Model 1052A 
given in Catalog 70-15, available on request . . . and with 
it, we'll be happy to provide a list of installations. Visit 
any one of these and you’ll see why so many users have 
found everything they were looking for in a Fischer & 
Porter Chlorinator. Write Fischer & Porter Company, 
197 Fischer Road, Hatboro, Pa. In Canada, write Fischer 
& Porter (Canada) Ltd., 2700 Jane Street, Toronto, 
Ontario, Canada. 


FISCHER & PORTER CO. 
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NEW DEVELOPMENTS IN SEWAGE TREATMENT 
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Compressor housing with controls and motorized valves—heart of the efficient new P.F.T.-Pearth gas recirculation system. 


Eliminate scum, improve digestion with 
P.F.T.- Pearth gas recirculation system 


This 
eliminates 
digester capacity. Compressed digester 


GAS GISENANGE 
HELL Fon 
FUTURE WISTALLATION 
# FLT. PEARTH GAG 
AEGIMOULAT IU 
SYere.A 


Low cost insurance against possible scum 
difficulties. Future installation of Pearth 
system, without interruption of digester 
operation, is simple and economical when 
optional discharge wells are specified for 
new P.F.T. Floating Covers 


PORT CHESTER N . SAN 


MATEO, 


recirculation method 
thereby increasing 


new gas 


scum, 
injected through properly 
spaced discharge wells into the zone 
below the scum layer. Entrained gases 
shake loose, causing solids to sink into 
the active digestion area. This also 
hastens the digestion process. 


gas is 


There are no moving parts in the 
digester, and no restrictions in the 
open end gas discharge piping. Hence, 
no danger of mechanical failure or 
clogging with this trouble-free system. 


P.F.T. supplies the special gas com- 
pressor, all necessary explosion con- 
trols, low and high pressure gas safety 
controls, and all inter-connecting and 
discharge piping. This improved sys- 
tem is the most efficient, yet least 
costly, method of scum control. It is 
available only through P.F.T.—as an 
integral part of, or as an attachment 
to the standard P.F.T. Floating Cover. 


CALIF . 


WATER & SEWAGE 


CHARLOTTE, N. 


For more information, write today 
for the illustrated technical study, 
“Scum Control in Sludge Digestion.” 


waste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 
Chicago 13, Illinois 
Ss * 


JACKSONVILLE *© DENVER 
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A CLAY HOUSE Ci 
WITH A G 


GLAS 


i 


NNECTION PIPE 


SS LINING 


GLAZ 


VITRIFIED CLAY PIPE IN FOUR FOOT LENGTHS 


THE ROOT PROOF AMVIT JOINT 


ALL COMBINED TO MAKE 


To meet the pressing need for a house connection 
pipe which could stand up under years of hard serv- 
ice, American Vitrified has developed a new way of 
glazing vitrified clay pipe. In place of the convention- 
al salt glaze, Amvit Glas-Glaz pipe is lined inside 
and out with a glass-like ceramic material. This pipe 
with glass lining is smoother, stronger, more acid 


Piants Across the Nation ... Brazil, Indiana + Chicago, Illinois « Cleveland, Ohio «+ Crawfordsville, 
Indiana « Detroit, Michigan « East Liverpool, Ohio + Fenton, Michigan « Grand Ledge, Michigan « Lisbon, 
Ohio «+ Los Angeles, California « Milwaukee, Wisconsin « South Bend, Indiana « 
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GLASS LINED INSIDE AND OUT 


AN OUTSTANDING HOUSE-TO-STREET SEWER FOR MODERN HOME REQUIREMENTS 


resistant and together with the Amvit Joint, root 
proof, tighter and timeless. 


To protect the health and welfare of your com- 
munity, specify Glas-Glaz, the glass lined clay pipe. 
You'll be sure the house connections are as strong 
and tight as the city sewer system. And Glas-Glaz 
never wears out. 


Simce teee 


Write or call us for more information — AMERICAN VITRIFIED PRODUCTS CO., National City Bank Bidg., Cleveland 14, Ohio 


American Vitrified 
Products Company 


Clevetane. Onto 


Uhrichsville, Ohio 








Stop paying for wasteful sludge 


—switch to Purex Salt 


These filter pads (approximately 1/5 actual size) 
show you how much insoluble matter (sludge) you 
get in just 5 Ibs. of various kinds of salt. 


- 


Type A Salt Type B Salt 


Type C Satt Morton Purex Evaporated Salt 


Tests for insolubles taken from random samples show 
you that Morton Purex is the only one that contains 
no wasteful sludge or insolubles. 

For more information about Morton Purex Salt, and for 
free, expert help on any water-softening problem, write; 


When you buy Morton Purex Salt, you get high purity 
evaporated salt that is made in a controlled-particle 
size to prevent packing and channeling. With Purex, 
none of your purchase price or freight bill goes toward 
paying for useless, troublesome insoluble matter. 

With Morton Purex, no time or labor is wasted in 
cleaning out insoluble matter from your brine making 
system to keep it functioning at peak capacity.. For 
Purex is 100% soluble. Morton Purex will leave no 
accuniulation of material in either brine or water 
softener tanks. It can be used in wet-storage systems, 
and in the Morton Model-E Brinemaker. 





MORTON SALT 
COMPANY 
INDUSTRIAL DIVISIon 


Dept. 0000, 120 So. LaSalle Street, 
Chicago 3, Illinois 
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Transite Sewer Pipe installs fast...to last! 


... keeps installed costs lower...licks infiltration, root clogging 


Its Ring-Tite Couplingis quickly 
assembled, provides a tight, 
long-lasting seal! 


IN A SEWER PIPE INSTALLATION, you 
want a good “‘tight”’ system . . . and 
you want it completed fast! You get 
both of these advantages as well as 
long life and operating efficiency with 
Transite" asbestos-cement Pipe and 
the Ring-Tite" Coupling. 

Why? Because lightweight Transite 
reduces handling costs, speeds work 
above and below ground. Quickiy- 
assembled with the Ring-Tite Coup- 
ling, Transite Pipe ends are joined 


easily . . . surely! And to give you a 
tight long-lasting joint, rubber sealing 
rings in the Ring-Tite Coupling are 
tightly compressed between sleeve and 
pipe to lock out roots and overcome 
infiltration problems. 

Another advantage of Transite 
Sewer Pipe is its smooth interior; its 
coefficient of flow is n=0.010. This 
results in substantial savings—lets you 
use smaller diameter Transite Pipe, or 
permits laying to flatter grades. 

Let us send you booklet TR-165A. 
Address Johns-Manville, Box gg 
14, New York 16, N. Y. In JM 
Canada, Port Credit, Ontario. LY] 


Johns-Manville 


Transite’s Ring-Tite Coupling 
prevents two major sewer line 
problems. It locks out roots 
seals out ground water! 


WITH THE 


TRANSITE SEWER PIPE uwo-nit courte 
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Fort Hood Water Treatment Plant 


saves time and chemicals with 
FiltermatiC Control System 


From each FiltermatiC console, 
the operator can choose between 
loccl, automatic, and clearwell 
level-to-effluent cascade control 
of filtering rates. He can also 
start washing by turning a single 
switch, and control wash rates. 


Central control panel provides 
all data and alarms needed to 
supervise the Fort Hood Water 
Treatment Plant. The operator 
monitors plant operation from 
this central location without hav- 
ing to inspect individual treating 
facilities. 


Aut key variables at the Fort Hood Water Treatment Plant, 
near Belton, Texas, are regulated by a Honeywell FiltermatiC 
control system. This automatic, centralized system simplifies 
plant supervision, saves man-hours. The accuracy of the system 
in proportioning chlorine, alum and lime from actual flow rates 
keeps chemical costs down, safeguards plant efficiency. 





The plant was designed by Freese, Nichols & Turner, consulting 
engineers, and built by Merritt, Chapman and Scott, general 
contractors. Treating facilities consist of raw-water pumping, 
chlorination, flocculation and sedimentation, rapid-sand filtra- 
tion and high-lift pumping—all controlled by the FiltermatiC 
system. 


Level-to-flow cascade control system , . : : 
rer - ar Your nearby Honeywell field engineer can help you gain the 
maintains a one-inch drop over weirs ’ r : 


between the two settling basins so many advantages of automatic control in your own plant. Call 
that fine floc will not break up when him today . . . he’s as near as your phone. 


it falls into the settled water channel. d aA 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 


Wayne and Windrim Avenues, Philadelphia 44, Pa. 


“Trademark of Minneapolis-Honeywell Regulator Co. 


Honeywell 
Fist i Couttols 
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Photo by Fairchild Aerial Surveys 


a 


ng beneat e streets of Omaha? 


Since 1952, Omaha has rehabilitated well over 200,000 feet 
of their water supply system by the Centriline Process in 
the areas indicated on the map. Centrilining is the cement 
lining of pipes in place through centrifugal force. It’s 
accomplished by a unique machine which sprays on the 
cement mortar through a rotary head, then trowels it 


smooth with automatic arms. 


Advantages of Centrilining are that it eliminates tubercu- 
lation and corrosion . . . lowers pumping costs . . . raises 
water pressure ... and extends the life of the pipe indefi- 
nitely. The cost is surprisingly reasonable too, when com- 
pared with the cost of new pipes and when you consider 
the elimination (practicaliy forever of maintenance and 
wear). Another advantage: what goes on beneath the 
streets of Omaha does not disrupt or disturb traffic above. 
The entire operation is accomplished with pipes in place. 
If your city could use some permanent pipe line first aid, 


call on Centriline. 


CENTRILINE CORPORATION 


{ subsidiary of Raymond Concrete Pile Company 
E 


140 CEDAR STREET Branch Offices in Principal 
N. ¥.6,N. VY. [EA : Cities of the United States, 


i 
Ss WORTH 2-1429 Say Canada and Latin America. 
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Two 1,250,000-gal. Horton Radial-Cone Tanks 
provide modern water storage 


It’s identical twins for the city fathers of growing 
Grand Rapids, Michigan! 

These two Horton® radial-cone bottom elevated 
tanks provide 2,500,000 gallons additional water 
storage capacity and provide dependable gravity 
pressure to meet peak load periods in suburban 
Grand Rapids. The two tanks stand 95 feet to the 
bottom and have a 30 ft. range in head. 

By reducing the load on a community’s over- 


worked pumping, treating and transmission facil- 
ities, Horton elevated tanks improve distribution 
pressures, provide emergency reserves, improve 
insurance ratings and reduce pumping costs. 
Horton radial-cone bottom tanks are built in 
capacities to 3,000,000 gallons. Combining sound 
engineering with practical design they can take 
the “pain’’ out of growing for your community. 
Write our nearest office for further information. 


r (BI ¥ Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco ¢ Seattle * South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA, 
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TIME-SAVING COMBINATION 
LEAK DETECTOR-PIPE LOCATOR 





Electronic Witch 


THE M-SCOPE MASTER Electronic Witch Combination 


You're looking at the much-talked-about of use and portability, make this instrument 
NEW M-Scope .. . the only dual-purpose that one of the most welcome contributions to 
detects leaks and locates pipe. Its rugged, the water works industry. 

highly efficient electronic circuit, plus ease 


ONE MAN BS LOCATING 


LOCATING A LEAK FINDING A LEAK 
A SERVICE 


AT THE VALVE it UNDER PAVEMENT > OPERATION 


For greatest convenience and reliability, the built-in battery tester for instant checking 
M-Scope MASTER is equipped with a of battery condition in the field or elsewhere. 


WRITE TODAY FOR SPECIFICATIONS AND PRICE! 
iP INE EQUIPMENT 
Ala 26 Place your next order with POLLARD 
lf t's from POLLARD It's the Best in Pipe Line Equipment 


POLLARD NEW HYDE PARK *+ NEW YORK 


964 Peoples Gas Building Chicago, Illinois 


Branch Offices: |. 
333 Candler Building, Atlanta, Georgia 


PIPE LINE EQUIPMENT 


PIPE LINE EQUIPMENT 
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Eight 24” SMS-Rotovalves are used for pump check service at the Secondary Pumping Station of the U. S. Air Force’s Arnold 
Engineering Development Center in Tullahoma, Tenn.* Installed on 25,000 GPM pumping units, each hydraulically-operated Roto- 
valve has independent timing control for opening and closing, and a by-pass fast closure device for shut down in the event of power 
failure. Four more 24” Rotovalves perform similar service at the Primary Pumping Station. 


CLOSE CONTROL OF TIMING MAKES 
SMS -ROTOVALVES CHOICE AT TULLAHOMA 


When laying out the cooling water facilities at Tulla- 
homa, Robert and Company 
Consulting Engineers under contract with the Tulla- 


Associates of Atlanta, 


homa District, Corps of Engineers, U. S. Army, se- 
lected SMS-Rotovalves for pump check service. Close, 
positive control of valve opening and closing time that 
minimizes water hammer as pumps are cut in and out 
of the system made Rotovalves the first choice. Their 
rugged design and record for low maintenance cost 


were also important for this severe service. 


SMS-Rotovalves’ full-line opening offers no more re- 


S. MORGAN SMITH 


sistance than straight pipe of the same diameter, means 
less head loss and lower pumping costs. Maximum ini- 
tial shut-off, with retarded area reduction at the clos- 
ing end of the stroke, controls water hammer. Opening 
and closing can be as fast as one second, or as slow as 
needed. Closure is drop tight, and monel-to-monel 
seats are self-purging. 


You can obtain full information on SMS-Rotovalves, 
Ball Valves or Butterfly Valves by contacting our near- 
est representative. Or, write to S. Morgan Smith Co., 
York, Penna. 


*Under construction by the Corps of Engineers, U. S. Army. 


HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


5 


Rotovaives « Ball Vaives « R-S Butterfly Valves «+ Free-Discharge Valves + Liquid Heaters « Pumps « Hydraulic Turbines & Accessories 
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“IT’S SHORE WONDERFUL... EVEN 
COUSIN FOOLEY KIN PUT IT TOGETHER.” 


FOR WATER, SEWERAGE AND 
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TYTON 


ONLY FOUR SIMPLE ACTIONS 


itself 





Our new “Tyton Joint” pipe assembles 
so easily even an inexperienced crew can 


master the technique quickly. 
Insert gasket with groove over bead in gasket seat 


Only one accessory needed...a specially 
designed rubber gasket which 

seats in the bell. The entering pipe slides into 
place easily, compressing the gasket... 
making a tight, permanent seal. 





No bell holes needed. What's more, 
“Tyton Joint’ doesn’t mind wet feet. You can 


lay it in the rain if need be! 
Wipe a film of special lubricant over inside of gasket 


Like to know more about this revolutionary, 


new pipe joint that saves time and 





trouble in the trench...and money on 


your contract? 


Write or call today for the facts on “Tyton.” 




















U.S. PIPE AND FOUNDRY COMPANY 


General Office: Birmingham 2, Alabama Insert plain end of pipe until it contacts gasket 





A WHOLLY INTEGRATED PRODUCER FROM MINES 





AND BLAST FURNACES TO FINISHED PIPE 

















® 
INDUSTRIAL SERVICE (IU CUD 





Force plain end to bottom of socket .. . the job’s done! 
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A satisfactory palatable water is never achieved by halfway dosages of 
Aqua Nuchar Activated Carbon. To be certain that all odors are ad- 
sorbed, the correct amount of Aqua Nuchar must be applied. In the 
majority of plants where Aqua Nuchar is used, it has been found that 
20 pounds or more are needed to give proper odor and taste control 
to 1,000,000 gallons of water. This, certainly, is inexpensive treatment. 


Many plants are adopting the practice of continuous application of Aqua 
Nuchar, thus keeping the plant seeded. This gives assurance against devel- 
opment of odors within the plant due to decomposing sludge. Also, periods 
of sudden odor surges can be controlled with lower dosages than would be 
necessary if the plant were not already seeded with Aqua Nuchar. 


To solve your water odor problem, call or write our nearest office. A mem- 
ber of our technical staff will work at your plant to help make the water 
palatable, at no cost or obligation on your part. 


GOOD CARBON:GOOD WATER-GOOD WILL 


e . 
Titet yi g fe 
New York Central Building Pure Oil Building 


230 Park Ave.. New York 17. NY aia. iia: SALES 35 E. Wacker Drive, Chicago 1. Ii! 
Phila. Nat'l Bank Bidg 2775 S. Moreland Boulevard 
Broad & Chestnut Sts., Phila. 7, Pa division west virginia pulp relate! poper company Cleveland 20, Ohio 
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G2) UNITUBE TOW-BRO’ 


chosen to solve a difficult 
sludge removal problem 


tee” es OE 


Construction view of unique settling tank at Wilson & Co. waste treatment plant, 
Albert Lea, Minn. This new high-rate anaerobic digestion process for treating 
packing plant waste was developed jointly by W. J. Fullen of Austin, Minn., and 
Professor G. J. Schroepfer, University of Minnesota. Plant was designed by A. J. 
Steffen, Wilson & Co. Sanitary Engineer, and the Consulting Engineering firm of 
Toltz, King, Duvall, Anderson and Associates, Inc. 





THE PROBLEM: Wilson & Co. at Albert Lea, Minnesota, 
needed an efficient treatment plant for handling packing plant 
waste. Pilot plant work and investigation by consulting engi- 
neers and Mr. Steffen indicated the need for a sludge removal 
device to meet these rigid requirements: 


1. Complete removal of sludge from tank bottom for each 
revolution of sludge removal device (8% min.) Close-up of Unitube headers. 


2. Ability to handle tremendous sludge volumes (up to 
300% of raw flow) 


3. High solids concentration 


4. Flexibility 

: ‘ For any sludge removal prob- 
5. Proven hydraulic design tom, Ualtube Tew-Bre design 
assures a clearer effivent... 
greatest solids concentration ... 


CHAIN Belt’s broad experience in the hydraulics of settling predic ogy tome 0 


basins and in the application of Tow-Bro was called upon in 

: : and construction costs. For 
working out a solution to the problem. complete information, write fer 

your copy of Bulletin 315-81. CHAIN Belt 

THE SOLUTION: The Rex Unitube Tow-Bro mechanisms with Company, 4610 W. Greenfield Ave., Milwaukee 
interchangeable headers installed in a unique dumbbell-shaped 1, Wisconsin. 
tank. A novel inlet and effluent system provides for either 
single- or two-stage operation in the single tank. 


CHAIN! BELT COMPANY 


Milwaukee 1, Wisconsin 


6. Provisions for single- or two-stage operation 
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THE NAME, 
ITSELF, «eau 


THE WORLD’S 
FINEST PIPE! 


The Cen-Vi-Ro process is a combination 
of simultaneously consolidating and pres- 
surizing a dry, zero-slump mix. . . to pro- 
duce an extremely dense and impervious 
concrete with even distribution of the 
coarse aggregate and cement mortar. 


CEN-. 


from CENtrifugally spinning the very 
dry “earth-moist” mixture, fed into the 
form by belt conveyor in uniform 


layers. ft 


” \ 
Vv if 
SAN fe 


4 


‘oe 


V |= comes from Vibration 


of the spinning form during the charg- 
ing period. Specially designed vibrator- 
tampers on the underside of the form 
do this job. 


comes from 
ROlling the mixture under great pres- 
sure applied by a specially designed 
steel roller. 
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A NEW 
CONCRETE 
PRESSURE 
PIPE 


of anegualled 
ECONOMY 


Recently, a large chemical company in Louisiana selected 
Cen-Vi-Ro Concrete Pressure Pipe to move fresh water into its 
new plant. Cen-Vi-Ro easily exceeded the hydrostatic and other 
test requirements, insuring the owners a permanent and main- 
tenance-free installation. The close tolerances of Cen-Vi-Ro’s 
precision-formed joints . .. measured in thousandths . . . combined 
with special O-ring type Rubber Gasket Seal assure perfect leak- 
proof connections under even the most adverse field conditions. 

Lower first cost plus longer lengths result in a more economi- 
cal installation . . . every time! 


Write for complete Cen-Vi-Ro information . . . 


Vulcan 
Materials 
=a Company 


Southern CEN-VI-RO 


PIPE CORPORATION 


P. O. DRAWER 155, BIRMINGHAM, ALABAMA 
A Division of Vulcan Materials Company 





NOW! You can increase system reliability and 


reduce costs with the most advanced supervisory control 
system offered for centralizing and remote-controlling 
the many operations in modern water works and sewage 


treatment plants. 


Builders Synchro-Scan® systems stress design simplicity, 
dependability, and safety. All components are “plug-in” 
type . . . including transistorized tone units for signal 
transmission . . . providing the ultimate in ease and econ- 


omy of installation, operation, and system expansion. 


Request Bulletin 240-P2A today . . . and benefit from 
Builders specialized knowledge of water and sewage 
works metering and control problems. 


Write Builders-Providence, Inc., 350 Harris Ave., 


Providence 1, Rhode Island. 


AT YOUR COM) Vv. LAND 


Control Remote Operations 
with Builders-Providence 
Transistorized 
Supervisory Control 


“a 


pies 


©BUILDERS -PROVIDENCE 
B-I-F INDUSTRIE Sins 





4 
¥ 


WaTER & SEWAGE WorRKS, SEPTEMBER, 












































America’s most modern, most efficient 
and most specified sludge vacuum filter 
in the municipal field is the COILFILTER. 


More and more communities are 
finding the COILFILTER the answer to 
their needs for a compact, attractive sewage 
treatment plant, incorporating low 
maintenance costs with constant, trouble- 
free operation. 

Write for the new 16 page descriptive 
Bulletin No. 106 


KOMLINE-SANDERSON ENGINEERING CORPORATION 
Peapack, New Jersey 


MANUFACTURERS OF COILFILTER SLUDGE VACUUM FILTERS 
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PEERLESS|HYDRO-FOIL PUMPS 

ON CONSTANT STANDBY 
FOR UNFAILING OHIO RIVER 
FLOOD CONTROL 








A flood control pump has a big responsibility. 
Ic must become operative instantly when the emergency 
arises and run continually for as long as the emergency 
exists. That’s why the U. S. Corps of Engineers used 
Peerless 66” and 72” Hydro-Foil pumps on a recent flood 
control project at Louisville, Kentucky. They know that 
the big Peerless Hydro-Foils are as dependable and well- 
built as they are large. 

The Louisville project consists of 17 miles of flood 
wall and 14 pumping stations, all designed to handle the 
Ohio River when cresting above flood stage. Typical of 
the pumps used in the pumping stations is the huge 
mixed flow Hydro-Foil pictured at left. This imposing 
giant of the pump world is capable of moving 103,000 
GPM, against a 2014 ft. head, and is powered by a verti- 
cal synchronous motor operating at 360 RPM. 

This is only one of the many 
Peerless pumps available to all 
industries for every purpose — 
pumps that reflect the sound engi- 
neering, quality of manufacture 
and uncompromising performance 
that has made the Peerless product 
the finest in the field today. What- 
ever your liquid transfer problem 
is, Peerless has the answer — the 
right answer. Consult your phone 
directory for the nearest Peerless 
sales-engineering representative. 





Write for Bulletin 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


Please send copy of Peerless Bulletin No. B-148. 


NAME 





COMPANY____ 





a 





CITY. 
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IT OFFERS THESE FUNCTIONS: 
1. Drying. .-Only the C-E Raymond Sys- 


tem gives you controlled drying. This means 
that your filter cake is reduced to particles uni- 
form in size...low and uniform in moisture 
content... highly suitable for use as fertilizer 
when sludge characteristics permit. 


2. Incineration -++The Raymond System 
provides the simplest, most efficient method of 
sludge incineration. It produces a sterile ash that 
is free of clinkers...requires less purchased fuel. 


3. Deodorizing ...TheC-E Raymond Sys- 
tem is the only one that offers high tempera- 
ture deodorization to remove foul odors from 
combustion gases, as well as from sludge hold- 
ing tanks. 


WITH THESE FEATURES: 
4. Superior Structure... Instead of 


relying on multiple refractory arches, the C-E 
Raymond System utilizes small groups of arch 
bricks individually hung from steel supports 
above and outside the furnace. This not only 
makes arch failure virtually impossible, but per- 
mits very rapid start-ups and shut-downs... 
offering important man-hour and fuel savings. 


5. Economical Operation...tnis 
system has a proved record of low maintenance 
costs. Not only is maintenance negligible, but 
the revenue gained from the sale of flash-dried 
sludge as fertilizer can help pay the operating 
costs of your plant. 


6. Proved Dependability... More 
than a quarter of a century of use and develop- 
ment in plants throughout the United States 
and abroad has shown the capability of the 
C-E Flash Drying System. 


More filter cake is dried and/or burned in this 
system than by all other systems combined. 


For detailed information on the C-E Ray- 
mond Flash Drying System, and how it can 
benefit your community, contact the Combustion 
office nearest you. A C-E specialist will be glad 
to discuss your requirements with you or your 
consultants. 


COMBUSTION ENGINEERING 


RAYMOND DIVISION, 1315 North Branch Street, Chicago 22, Illinois 
Eastern Office: 200 Madison Avenue, New York 16, N.Y. * Western Office: 510 West Sixth Street, Los Angeles 14, Cal. 


Canada: Combustion Engineering-Superheater Ltd. C.107 


ALSO FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WASTE DISPOSAL 
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Beek ample reason why the 
eae dependability of the mechanical 
se 3% is of real importance. 
E Biiberts-cquibped plants are 


sctbtines their year-in, year-out 
efficient operation. 


Choose Roberts Filter, and be sure. 





oe : 


MECHANICAL EQUIPMENT 
BY 


» | Roperts Fitter Mre.Co. 
Sg DARBY, PENNA, 
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ULL 


FITTING 
GREASE 


= "0" RING 


GREASE 


NEW 
DOUBLE 
FEATURE 


> MITH HYDRANTS 


IT 


“0” RING-SEAL AND GREASE 


CHAMBER FOR OPERATING THREADS 


When you specify "O” Ring Seals 
rather than conventional packing 
you reduce maintenance to a mini- 
mum. The lower “O” Ring is the 
pressure seal, the upper "O” Ring 
the dirt seal. The initial compression 
of the “O” Rings provides the seal 
when the hydrant is closed. When 
subject to water pressure the lower 
“©” Ring is forced to the top of the 
groove. The sealing force increases 
as the pressure increases. The spe- 
cially compounded rubber plastic 
“©” Rings insure a long life pressure 


seal. Each time the hydrant is 
operated, the “O” Ring Seals, the 
bearing surfaces, and the oper- 
ating threads are automatically 
lubricated. Threads and upper sec- 
tion of the stem are continuously 
lubricated and sealed from contact 
with water in the standpipe. The 
lubricant is suitable for tempera- 
tures of minus 30 degrees to 200 
degrees. All Smith Hydrants inclu- 
ding hydrants in service can be 
fitted with "O” Ring Seal Plates. 





MFG. CO. 


JERSEY 


THE A.P. SMITH 


EAST ORANGE. NEW 
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L. the fall of 1857, Hieronymus Mueller came to 
Decatur, Illinois. Opposite the town’s livery stable, he 
opened a one-man shop, making guns and tools and 
repairing anything mechanical. Mueller’s inventive mind 
and insistence on perfection gained many customers, 
and the shop prospered. 

In 1871, Mueller was appointed plumber for the city 
of Decatur. In those days, the comfort and convenience 
of running water in the home was possible only after a 
cumbersome, troublesome service connection was made 
to the main. The plumber drilled a hole, almost through 
the main, with a crow and ratchet. A corporation “drive” 
stop was inserted and was secured in the main by a 
sharp blow with a sledge—if the blow hit true. If the 
blow missed, the plumber was drenched and the ditch 
filled with water, necessitating an interruption in service 
to all customers while pressure was reduced and the 
connection made. 














ONE HUNDRED YEARS AGO... 


Mueller went to work to devise a more efficient 
method. After weeks of experimenting, he devised the 
original “B” Tapping Machine, permitting plumbers to 
drill through the main and insert a corporation stop 
under pressure, without loss of water. A vital need of 
an expanding industry had been answered—the first of 
many answers for gas and water problems through a 
century of progress. 

The “B” Machine established Mueller in the manu- 
facturing field and a new, three-story factory replaced 
the one-room shop. Sixteen men kept working full time 
to turn out an annual volume of $25,000 worth of water 
and gas distribution products. The demand for the 
luxury of running water and gas for cooking and heating 
was growing rapidly. By 1896, manufacture of products 
for these industries had become so important that the 
original shop was sold. 

It was in this era that Mueller became interested in 
































the new horseless carriage. He developed several inno- 
vations for the automobile, including variable-speed 
transmission, body suspension, water-cooling radiators, 
spark plugs and breaker circuit. Some of his original, 
patented ideas are still in use. Hieronymus, convinced 
of the future of this new invention, made plans to manu- 
facture an automobile. But a gasoline explosion in a 
workshop on March 1, 1900, ended his life and ended 
the company’s plans for the automotive field. 

Mueller’s sons assumed the leadership and continued 
the progress charted by the company’s first president. 
Mueller Co. grew in service, in products, in employees 
and facilities. 

New products were introduced to meet the needs of 
the gas and water industries and old products were con- 
stantly improved. All were tried and tested to the standard 
of superior mechanical performance and manufacturing 
perfection that was established one hundred years ago 
by Hieronymus Mueller. 


MILESTONES OF PROGRESS 


1857 —Hieronymus Mueller opens general machining and 
manufacturing shop in Decatur. 


1871 —Mueller appointed city plumber. 
1872 —First tapping machine invented. 
1872 —New Mueller factory erected. 


1882 —Invented water pressure regulator. 

1882 —WMueller joins AWWA—one of the first five 
members. 

1885 —tLarge scale manufacturing of brass goods started. 

1893 —H. Mueller Mfg. Co. incorporated. 

1895 —First building erected at present Decatur 
plant location. 

1895 —Hieronymus Mueller wins first American auto race 
with car imported from Germany and rebuilt. 

1900  —Hieronymus Mueller passes away, March 1. 

1902-3 —Decatur plant enlarged. 

1905  —Eastern Division with offices in New York 
established. 

1907 —Golden Anniversary Year. “Mueller” trademark 
registered. 

1912  —WMueller, Limited, organized with plant at Sarnia, 
Ontario. 

1917-18—Munitions and other war goods manufactured 
for allies. 


1923  —tLos Angeles branch established. 

1924 —Company name changed to Mueller Co. 

1924 —Copper pipe and fittings added to Mueller line. 

1924  —Plant No. 2 in Decatur added. 

1932  —WMueller’s 75th Anniversary year. 

1933. —Chattanooga manufacturing facilities acquired. 

1933  —Steel Tees perfected—providing gas companies 
with simple, speedy service installations. 

1938 —Line stopper fittings and equipment developed 
for work on gas or oil lines under pressure. 

1941-45—Production of war materials claims manufacturing 
facilities of all plants. 

1949 —Full line of No-Blo® equipment presented to the 
gas industry. 

1950  —Tamper-proof gas stop introduced. 

1957  —Mueller’s 100th year of service to gas and water 
industries. 











































MUELLER TODAY... 


Meier Co. looks to the future as it 
meets the needs of today. 

Mueller design and research engineers are 
already working on tomorrow’s problems of 
the gas and water industries, developing 
new products and improving current ones. 

Five modern factories hum with activity 
as they manufacture products for our 
rapidly-expanding gas and water industries. 
Precision machines and skilled workers in- 
sure strict adherence to Mueller’s age-old 
standard of perfection. 

A staff of trained salesmen is always 
available to assist in the selection, applica- 
tion and operation of Mueller products. 

Upon the firm foundation established 100 
years ago, Mueller management of today is 
building for tomorrow—for a second century 
of service to the water and gas industries! 
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MUELLER CO. 
DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles; 
In Canada: Mueller, Limited, Sarnia, Ontario. 
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The NEW CLOW BELL-TITE cast 
iron pipe joint is a rubber seal joint that 
requires NO bolts, NO nuts, and re- 
quires NO wrenches to lay. It takes less 
time to install. It costs less to buy. 
Here’s economy PLUS. 





The Underwriters’ Laboratories, after 
testing the joint, have approved its use 
for water working pressures up to 350 
psi. CLOW BELL-TITE pipe barrel 
meets all quality provisions and physi- 
cal requirements of all applicable ASA, 
AWWA, and/or Federal Specifications 
for cast iron pipe. 


JAMES B.CLOW & SONS, inc. 


201-299 North Talman Avenue, Chicago 80, Illinois 
Subsidiaries: Eddy Valve Company, Waterford, New York * lowa Valve Company, Oskaloosa, lowa 
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Earle Vinnedge, Worthington Corp., and Lou Motz, Pumping Station Supervisor, Cincinnati Main Pumping Statior 
& & é Pp ping 
contact—one responsibility for the pumping equipment. We believe you too will find it advantageou: 
Consultants 


pumps installed in 1957. Earle represented one 
to deal with the Man from Worthington 


Cincinnati 


Water Works. Main Pumping Station 


heck performance of Worthingtor 


Black and Veatch. Kansas City, M« 


J MGD T0 900 MGD 


Any size, you have more to choose from 


Pd 


These Freflo sewage pumps typify hun- 
dreds of Worthington equipped treat- 
ment plants 


You benefit two ways when you deal 
with Worthington — world’s leading 
builder of public works equipment. 


An unbiased recommendation. Because 
Worthington makes all types of pumps 
and drives and a complete line of en- 
gines, compressors, comminutors and 
auxiliary equipment, you get equip- 
ment recommendations based on a 
broad look at all ways of doing the 
job. You have a choice, for example, 
of either vertical or horizontal cen- 
trifugal pumps. In many other ways 

some small, some major the 
Worthington line lets you tailor the 
equipment to the specific require- 
ments of your plant. 


with Worthington 


Unit responsibility. You do business 
with one company—eliminating delays 
and inconvenience that can occur 
when you are forced to coordinate the 
efforts of several suppliers. Unit re- 
sponsibility by Worthington saves you 
time and money. 

Small or large, you’ll do better by 
consulting Worthington. For more in- 
formation call your nearest Worth- 
ington District Office. Or write to 
Section W-71, Worthington Corpora- 
tion, Harrison, N. J. 


WORTHIN 
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oll conserved... 


but how about our most precious possession...water ? 


Stop water waste...start water 
conservation now—with Badger Meters 


We are paying billions for land conservation and recla- 
mation because our very life depends upon it. And we 
are lucky — there’s land to reclaim. But what about 
our diminishing water supply? When that’s gone — 
then what? 

That’s why the time to start water conservation is 
now—with Badger Meters. They’re the best investment 
you can make for your community’s future. Badger 
Meters replace impractical and unjust flat rates with a 
fair-share, fair-pay program for everybody. Accurate 
metering proves to consumers that the best things in 

life are far from free. That’s when 
water waste stops — conservation 
coca Mega begins. What’s more, Badger Meters 
for warmer climates put your water system on a profit- 


able, business basis. 
MODEL A-10; —— 
Frest-Proef Meter Choose the specific meters you 


per 7 ed need from the complete Badger 
Meter line of outstanding disc, tur- 
bine and compound meters — 5%- 
inch through 12-inch sizes. They’re 
precision-engineered, using the fin- 
est alloys for lasting, accurate 
service. Call a Badger Meter repre- 
sentative for facts —or write for 
literature today. 


Se ae ee ee 
y 


| Son 


\ Nil 
SS Meters 
have conserved it 
better for 
| over 50 years. 
— 


BADGER METER MFG. CO. * 2371 North 30th Street 
Milwaukee 45, Wisconsin * OFFICES IN PRINCIPAL CITIES 











erri-Ffloc 


TENNESSEE CORPORATION FERRIC ULFATE 





@ Excellent taste and odor control 
@ Increased filter runs 


The Superior COAGULANT @ Coagulation over wide pH ranges 


@ Rapid floc formation @ Economy 
With The Plus FAC TO Re Ss a= e@Turbidity removal @ Color removal 
@ Manganese and Silical removal 
@ Bacteria removal 
Ferri-Floc gives smoother, more efficient and trouble free opera- @ Ease of Operation 
tion. Whatever your particular water treatment problem may be, 
you can depend on Ferri-Floc doing a superior job and doing it 
efficiently and economically——Ferri-Floc is a free flowing granular gh-D/ en ae 
salt which can be fed with few modifications through any standard s mowesy tion in water treatment 
dry feed equipment. It is only mildly hygroscopic, thereby per- ‘ = ee 
mitting easy handling as well as storage in closed hoppers over purification. 


long periods of time. 








COPPER SULFATE will 


WATER TREATMENT SEWAGE TREATMENT control about 90% of the 
microorganisms normally 


Efficient coagulation of surface or well waters. Ferri-Floc coagulates water and wastes over =). encountered in water treat- 
Aids taste and odor control—Effective in lime wide Ph ranges—it provides efficient operation ment plants more eco- 
soda-ash softening. Adaptable to treatment of regardless of rapid variations of raw sewage nomically than any other 
neorly oll industrial waters, ond is effective conditioning sludge prior to 
vacuum filtration or drying on sand beds. 











TENNESSEE gmce- CORPORATION Stes oe 


617-29 Grant Building, Atlanta, Georgia send vs @ postal card. 
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ror THE BEST in Uticr Mh 
0 


ALL AMERICA 


\ 


\ \ 


AMERICAN METERS 
Reduce Maintonanee Costs 


Here are three factors that help reduce mainte- same chambers are used in frost bottom or solid 
nance time and parts costs: 1) American Meters casing meters. Oil enclosed and open gear trains 
are interchangeable. No “Unit assemblies” of 


parts needed when you “go all AMERICAN.” 


are simple in construction, have a smaller number 
of parts, which are simple in design. 2) It’s easy 


to take the meter apart or reassemble it . . . no 

errors possible. 3) Fullest interchangeability of 

parts. You don’t have to purchase assemblies. The BUFFALO RAC TER co. 
2909 MAIN STREET BUFFALO 14, NEW YORK 
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PHOENIX’S SQUAW PEAK PLANT: 


Dario Travaini, Superintendent, Division of Water and Sewers 


ely lolasl tal laclel-lolam Ot tgeliloMmotelal i'ihdiale Mm jal-ilal 1 ia. 


Second Water Filtration Plant for Phoenix, Arizona, 
also uses LEOPOLD FILTER BOTTOMS 


To solve the problem of an unusually heavy 
summertime demand for water, the City of 
Phoenix constructed, and now has in opera- 
tion, an additional 30-mgd water filtration 
plant. Located about ten miles north of the 
city, this Squaw Peak plant cost over 24 
million dollars. Although it is presently 
used only during the summer months, it 
represents an important step in Phoenix’s 
long range plan of water works improvement 
and expansion. 


For these up-to-date facilities, Leopold 
glazed tile filter bottoms are being used. 
They were selected because of their past 
successful performance in the city’s Verde 
plant—also of 30-mgd capacity. 

Whether for new construction or plant 
modernization, an increasing number of mu- 
nicipalities are installing Leopold water pur- 
ification and filter plant equipment. And for 
good reasons, too. We’d like to give you de- 
tails—without obligation. 


For Top Performance—Use Leopold Bottoms! 





F. B. 


LEOPOLD CoO., INC. 


ZELIENOPLE, PA. 





WATER & 


COMPLETE WATER PURIFICATION AND FILTER PLANT EQUIPMENT - BUTTERFLY VALVES 


FILTER OPERATING TABLES 


MIXING EQUIPMENT 


DRY CHEMICAL FEEDERS 


GLAZED TILE FILTER BOTTOMS 
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No matter how farsighted today’s plans may be... 


cities will grow old... 
in time 
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Your best insurance against obsolescence of your water system... | 
specity EDDY Valves ani Hydrants throughout 


No matter how far into the future your city planning is projected, Eddy’s 
record testifies that Eddy Valves and Hydrants are your best long term 
investment. Eddy Valve Company’s more than 100 years of dependable 
operation means that, today, you can get replacement parts for any Eddy 
Valve or Hydrant ever installed. And our ability to continue to do so is 
your assurance against future obsolescence of your valves and hydrants. 


ew se Be-¥. 


Eddy Hydrants and 
Valves are available 
with hub, flange or 
mechanical joint con- 


EDDY Bronze-Mounted GATE VALVES 


EDDY Bronze-Mounted HYDRANTS 
offer simplicity of design, trouble-free 


open smoothly with the pressure and 


fm 
¥ 


close without water hammer. One man 
can easily remove all operating mech- 
anism for inspection and repair. Posi- 
tive drip action automatically drains 
the standpipe, safeguarding against 
freeze-ups. Stem held in place below 
hydrant valve means that there is no 
water loss due to a bent stem, 


EDDY 


A Subsidiary of Jan 


VALVE CO 


operation and enduring service. From 
the engineering drawing boards 
through all stages of manufacture, they 
are step by step a truly “finished” 
product of workmanship. These fac- 
tors, added to personal experience, tell 
why progressive water works men have 
relied on Eddy for generations, 


y 

Og 
Y 

MPANY 


r 


nections to fit any 
existing or planned 
installation. 


Send today for full data 
on the complete line of 
Eddy Valves and Hy- 
drants. No obligation. 


. | lpi an - 


WATERFORD, NEW YORK 


WATER & SEWAGE WorKS, SEPTEMBER, 1957 





How safe? 


ith-dealing liquid chlorine made in this country For safe, efficient, chlorine handling in 


carried the NiacK® label. Today, as al- your plant, write for these two helpful 
else, you know ways, when you buy NIALK chlorine, you timesavers: 
get a 100% pure product in clean, well- 1. New Hooker chlorine wall chart lists 
conditioned containers with safe, tested, the most important precautions for han- 
smooth-functioning valves dling chlorine; tells what to do in case of 


that clear, spar- 


your community 


f your chlorine supplier You can order it in 100- and 150-lb accident. 
u count on the chlo cylinders, in multi-unit cars of ton con- 2. Complete 76-page chlorine manual 

ts purity; packaging; the tainers, and in tank cars of 16-, 30-, and gives detailed engineering and safety in- 
which it reaches you 55-ton capacity formation. It is fully illustrated with 
Your inquiry will receive our prompt diagrams of equipment for handling 


attention chlorine. 


eda 


HOOKER ELECTROCHEMICAL COMPANY CHEMICALS — punez® pLastics ¢ 
PLASTICS NIALK CHE™ AL 


glass, too. The very first 





1709 Union Street, Niagara Falls, N. Y. OLDBURY® CHEMICAL 


es Offices: Chicago, II|.; Detroit, Mich.; Los Angeles, Calif.; New York, N. Y.; Niagara Falis, N. Y.; Philadelphia, Pa.; 
ma, Wash.; N. Tonawanda, N. Y.; Worcester, Mass. Jn Canada: Hooker Chemicals Limited, N. Vancouver, B. C 
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There is no satisfactory 


substitute for 


HERSEY 


Detector (Fire Service) Meters 


where accurate measurement of 


all rates of flow is required 











HERSEY MANUFACTURING COMPANY 


DEDHAM, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE, — PHILADELPHIA — ATLANTA 
DALLAS — CHICAGO — SAN FRANCISCO — LOS ANGELES 














Twin HEATX units provide automatic digester tempera- 
ture control plus building heat, at Aurora Sanitary 
7) District's recently expanded plant, Aurora, Illinois. 
These 500,000 BTU/hr. units include automatic fuel make- 
up with natural gas when digester gas pressure is low. 


Walter E. Deuchier Co., Aurora, Illinois - Consulting Engineers 
W.A. Sperry - Superintendent Aurora Sanitary District 


Automatic digester temperature contro! @ 180°Boiler heat for building heat 
140° Exchanger temperature prevents sludge caking 


a = ATX Adaptable to waste heat utilization 
Exclusive rifled sludge return bend castings 


Maximum efficiency using digester gas and/or natural gas or fuel oil 


The Walker Process HEATX provides the complete unit for 
your digester sludge heating process. Concentric tube heat 
exchanger, fire tube boiler and control panel are combined 
to give absolute control over each function. Exclusive rifled 
sludge return bend castings cause sludge to spiral through 


the exchanger tubes — better K value — wall scouring pre- 
vents slime and grease adhesion. ® The HEATX is avail- 
able in standard sizes ranging from 100,000 to 2 million 
BTU/hr. output. Bulletin 24 $82 gives complete descrip- 
tion of type EB (with boiler) and type E (without boiler) 


WALKER PROCESS EQUIPMENT INC. 


WALKER PROCESS FACTORY #« ENGINEERING OFFICES ¢ LABORATORIES 
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How DARLING B-50-B 
Hydrants 


cut nisk aud expense! 


Say new Darling B-50-B is proving in city after city that 
it is today’s truly outstanding hydrant—the easiest and 
least expensive to maintain .. . and the most dependable in 
meeting year-around conditions as they really are/ Of the 
various features that contribute to such performance, here are 


three of major significance. . . 


1. BALL BEARING DESIGN. It takes less than half the usual 
force to open and close this hydrant! Operation is easy, smooth, 


fast and swre, regardless of weather extremes. 


2. “O” RING SEALS. This is a packless, dry-top hydrant! 
No stuffing box ... no packing gland adjustment or mainte- 
nance... no bothersome lubrication or replacement of pack- 
ing. Operating threads and bearings stay lubricated . . . and 
not a drop of water ever reaches them. No opportunity for 


trouble! 


3. POSITIVE DRAINAGE, WITH AUTOMATIC FLUSHING. 
This effective, multi-port drainage feature makes freeze-ups 
virtually impossible. Drain valves are always open when the 
main valve is closed. During first several turns in opening and 
last several turns in closing, drain ports remain open tem- 
porarily, flushing ports under full line pressure. 

With these and other superior design features, Darling 
B-50-B Hydrants offer exceptional surety in both performance 
and economy. It will pay to make them your choice. They are 
available in types and sizes for every normal and unusual re- 


quirement. Write for Bulletin 5403. 


TRADE > 


<MARK> 
DARLING VALVE & MANUFACTURING COMPANY 


Williamsport 11, Pa. 


Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ont. 
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-users in the 
millions attest to their 


long, trouble-free 
life 


“Watch-Dog” meters are one of the very first meters 
ever in service. Today's modern meter is the result 
of the longest experience in fine meter manufacture. 
Little wonder they are dependable — and as accu- 
rate and economical to use as any water meter can 
be. If you are using "Watch-Dog” meters, their 
service—and ours whenever you need if— speak 
for themselves. 


WORTHINGTON-CAMON METER DIVISION 
SPLIT CASE OR a 
FROST PROOF a. pew sassy 


(Oh 
ss J SET ee = = ; 


Water & SEWAGE Works, SEPTEMBER, 1957 











saves 
-T-Totiaal-sabt-hileta 
lo) 


Filter manufactured by Komline-Sanderson Engineering Corp. 


... and gives your filters a new lease on life! 


Sewage disposal operations are materially simplified 
and improved in performance when Pennsalt’s Ferric 
Chloride goes to work. Treating fresh or digested 
sludge with FeCl, permits immediate filtration with- 
out the usual losses in sedimentation time. It effec- 
tively meets any changes in waste composition, does 
a thorough job of precipitation, and increases filter 
efficiency. 

Pennsalt Ferric Chloride multiplies your vacuum- 


\a 
Pennsalt 


Chemicals 


filter capacities through superior coagulation. This 
rapid flocculating action produces drier, denser cake, 
giving you higher output per square foot of filter area. 

Anhydrous FeCl, is available in non-returnable 
steel drums of 135 and 350 lbs.; liquid FeC], is shipped 
in tank cars. Contact your nearest Pennsalt sales 
office for full technical information on Ferric Chloride 
and other chemicals for water purification and sew- 
age: Chlorine, Alum, Perchloron®, and Ammonia. 


INDUSTRIAL DIVISION 
PENNSALT CHEMICALS CORPORATION 


3 Penn Center, Philadelphia 2, Pa. 
New York * Pittsburgh * Cincinnati * Akron * Chicago 


Appleton + Detroit « St. Louis * San Francisco + Los Angeles 
Airco Company International, New York * Pennsalt of Canada: Hamilton, Ontario 
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Serving Tidewater’s 
DELAWARE REFINERY 
NINE JEFFREY WATER SCREENS 








. 
~ 


Delaware River intake to Tidewater 
Oil Company’s refinery near Delaware 
City, Delaware, is served by this line 
of Jeffrey traveling water screens 


Three sets of Jeffrey screens—each screen served by a 34,375 

gpm, pump—remove floating debris and suspended matter from saline 
water drawn into the refinery. They are rated at two feet-per-second 
velocity through clean wire mesh at maximum flow and at 
minimum water depth. 

Controls are manual or automatic. Automatic controls can be set for 
any differential head loss of from 0” to 24” and working at ten to 
twelve feet in tide variation. Jeffrey sanitation engineers worked 
with C. F. Braun & Co., Engineers, in planning the installation. 

Equipment for preparing and reclaiming water for industrial uses 
is available from Jeffrey. Our engineers have many years’ experience 
in planning and designing systems for power plant cooling water, 
pulp and paper process water. Catalog 905 describes this equipment. 
The Jeffrey Manufacturing Company, 996 North Fourth Street, 
Columbus 16, Ohio. 


Ca) 


CONVEYING + PROCESSING + MINING my) 
EQUIPMENT TRANSMISSION MACHINERY — 


.. CONTRACT MANUFACTURING 
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Sewage plants all over America are getting 
lowest cost per year service by installing 


aN HOMESTEAD 
Ree Lyf 2/2d/ 
aa PLUG VALVES 


"24680589% 


exzeeenec: 


Homestead Lubricated Plug Valves on lines handling digested sludge to vacuum filters. 


Sewage plants that use 100% Pipe-Area Homestead Reference Books 39-5 and 39-5A give full informa- 
Lubricated Plug Valves, have taken a big and tion about Homestead Lubricated Plug Valves 
important step toward assuring low operating sizes, types, metals, lubricants, and how to specify 
costs. Pumps are not overworked on restricted or order. You may have copies without obligation; 
lines. Maintenance costs are kept low by Home- so why not mail the coupon now? 

stead’s controlled high pressure lubrication system, 

which protects all sealing areas against corrosion 

and automatically frees the plug for instant turn- a oe one on oe oo se Oe ee oe es 
ing. Control is quick and efficient. A quarter-turn Hisense cand eb Vebeo Reterenen Gectn Sin. 3018 end ORDA. 
of the lever fully opens or closes the valve; thus 

simple low cost units may be used for power 

operation or remote control. Nome 


MAIL THIS COUPON 





Address 


Company = — 


City —_ 
OMESTEAD vate manuracturine company 


P.O. BOX 42 “Serving Since 1892” CORAOPOUS, PA. gummememeneneneneneenenent 
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Mr. Mayor! Mr. Councilman! 
Mr. City Engineer! 


What is Your City Going to Do 
for Water 10 Years From Now? 


Take a good long look at the table below. It’s the estimate of future 
water use in the U.S.A., according to the United States Department 
of Commerce, Water and Sewerage Industry and Utilities Division: 


TABLE 1: ESTIMATED UNITED STATES WATER USE 


(BILLIONS OF GALLONS DAILY AVERAGE) 
Self Supplied Use 

Publie Industrial Steam Total 

Water and Electric Water 
Year Irrigation Supplies Domestic Mise. Power Use 
1900 20.2 3.0 2.0 10.0 5.0 40.2 
1910 39.0 47 2.2 14.0 6.5 66.4 
1920 55.9 6.0 2.4 18.0 10.6 92.3 
1930 60.2 8.0 2.9 21.0 18.4 110.5 
1940 71.0 10.1 3.1 29.0 22.2 135.4 
1950 100.0 14.1 4.6 46.0 38.4 203.1 
1955 119.8 17.0 5.4 60.0 59.8 262.0 
1960 134.9 6.0 71.9 77.6 312.4 
1965 148.1 6.5 87.7 92.2 359.5 
1970 159.0 6.9 103.0 107.8 404.5 
1975 169.7 7.2 115.4 131.0 453.1 














When your City makes its plans to enlarge its water 
system—as so many are doing—be sure to choose— 


Peimanent CAST IRON PIPE 


No other pipe has ever matched its record of longevity, 
durability, dependability, low maintenance cost and 
long run economy. That’s why it is rightly known as 
“America’s No. 1 Tax Saver.” 


Our Company does not manufacture ‘ | 
Cast Ir - Pipe but cantiien ian CODWARD IRON COMPANY 
the nation’s leading foundries with i Nee 
ality pig iron from which quality WALe 
pipe is mad n1B82 \ WOODWARD, ALABAMA 
' . \" 4, 
WAS ” 


% 
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MIU 


Only Mueller Gate 
Valves have the 





exclusive “four-point 
contact” disc wedging 
mechanism. Closing 


pressure is equally 


distributed to four 
separate points 
near the outer edge 
of each disc. Shut- 
offs are made 
faster,easierand 
tighter - without 

disc deflection or 
sliding contact. 
See your Mueller 
Representative, 
Catalog W-96 

or write today for 
full details on the 
complete line of 
Mueller Gate Valves. 


MUELLER CO. 


Factories at: Decatur, Chattanooga, 
Los Angeles; In Canada: Mueller 
Limited, Sarnia, Ontario 





Iron Body, Bronze Mounted 

Double Disc, Parallel Seat Type 

*O” Ring Seal or Conventional Packing 

2” Operating Nut or Handwheel 

Hub, Flanged, Spigot, Universal, Screwed, 
Mechanical Joint or ‘Ring-Tite” Ends 

Sizes 2” through 48” 


“QO” Ring Conversion Kits now available for all 
Mueller Non-Rising Stem Gate Valves up to 12”, 
which were originally equipped with conventional packing. 
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ALOXITE® underdrains handle double 
load without difficulty in Waco, Texas 


Peak loads during dry spells really tax Waco's water system. At these times the 
filters handle up to 4 GPM per sq. ft 
In July, 1954, for instance, water consumption jumped from the year's 
average of 448 MG to 842 MG per month. Despite this 87% increase in Answer your questions 
} ; - about porous media 
demand there were no operating difficulties adits hie Setesnatien 
Much credit for being able to meet such abnormal requirements is given to 56 page booklet. It’s 
the ALOXITE® aluminum oxide porous underdrains. These were installed in yours for the asking. 
Just write to the ad- 


new filters in 1951. dress below. 


Since then, several related events have occurred. Population has grown from 
84,000 to 110,000. Water consumption has reached 14.7 MGD from 10.0 MGD. 
And mudballs and upset beds are but a memory for the plant operators. 
Uniform, ample backwashing is now an established and vital phase of operation. 

The City of Waco is to be commended for its foresight in providing equip- 
ment to assure adequate water supply, even during peak demand periods. Mr. 
Curtis Harlin is Superintendent of Water and Sewage, while Mr. W. J. Bieder- 
man is Plant Superintendent. J. J. Rady Company, Fort Worth, Texas were 
Consulting Engineers 


CARBORUNDUM 


Registered Trade Mork 


Dept. X-97, Refractories Division 
The Carborundum Company, Perth Amboy, New Jersey 
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THE MODERN PIPE 
JOINS FAST, 
STAYS TIGHT 





Infiltration of external fluids and entrance of 
roots are eliminated by “K&M" FLUID-TITE 
Coupling installed with “K&M" Asbestos- 
Cement Sewer Pipe. Here, external water under 
25-psi pressure (far beyond ordinary field con 
ditions) has no effect on the FLUID-TITE joint. 


“KeM”" ASBESTOS-CEMENT PIPE 
and exclusive FLUID-TITE Coupling 


For gravity sewer systems, “K&M” Asbestos-Cement non-pressure Pipe is 
the modern answer to the need for low-cost, permanent water-tight connec- 
tions. The exclusive FLUID-TITE® Coupling makes installation quick and 
easy —and permanent. 


No special equipment; little skill needed. Just two easy steps: 1. Lubri- 
cate rubber rings; 2. Slide pipe into coupling. The FLUID-TITE principle 
keeps piped fluids in, keeps external fluids and roots out, and allows pipe- 
laying that keeps up with the trench digger in speed. Installation costs go 
down when you specify the modern pipe and coupling system... “K&M.” 


Learn the advantages of the modern pipe from the K&M distributor. Or 
write to us for complete information. 


KEASBEY & MATTISON @ .@ "| 


COMPANY * AMBLER * PENNSYLVANIA BEST IN ASBESTOS 
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WATER 


TRIDENT 
METERS 


EARN MORE 


... COST LESS 


It takes money to maintain the water supply 
your community expects. It's vitally important 
to make sure all the water pumped is paid for 
. . . by using accurate meters . . . and by keep- 
ing these meters in good repair. 

Trident meters are built to hold accuracy 
longer, so you receive all the revenue you 
should. They're built to be easier to repair, so 
your shop time and expenses are cut down. 
They're designed so that the newest parts fit 
the oldest meters... simplifying your repair 


NEPTUNE METER COMPANY 
19 West 50th Street ¢ New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road ¢ Toronto 14, Ontario 


Branch Offices in Principal 
American and Canadian Cities. 
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parts problem, helping you to get accurate, 
thoroughly modern performance from your 
oldest meters. 

For more than 50 years, Neptune has built 
fine meters designed to earn more and cost 
less. Many 50-year-old Tridents are still in 
service... perhaps in your own community 
... living proof that the Tridents you buy to- 
day will be a credit to your water system for 
many long years to come. 
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Notes on Water Works Law 


by JOHN H. MURDOCH, JR. 

Mr. Murdoch, former Vice-President of American 
Water Works Co., Inc., and Chief Counsel of Ameri- 
can Water Works Service Co., Philadelphia, Pa., has 
prepared exclusively for Water & Sewage Works this 


series of articles discussing water works law as it ap- 


plies to source of supply, water quality and treatment, 


Bettman Archive 


water distribution—its use and abuse. 


Diven Medalist 
and Hon. 
Member AWWA 


12th and Final Installment 


How the Courts Consider Pipe Line Breaks * 


N THIS INSTALLMENT of “Notes on Water 
[Works Law” will be presented a brief statement of the 
law in the United States on the liability of public water 
supply agencies for damages occasioned by pipe line 
breaks. 

Since federal or constitutional questions are not in- 
volved, the law on the liability for damages created by 
water pipe-line breaks is law in the several States, not 
Federal law. It is law founded upon and contained in 
decisions of individual state courts rather than the 
Federal courts. Although variations are to be expected, 
there is enough agreement recorded to make possible 
the brief summary statement that is here attempted. 


Publicity and Privately Owned Systems 
Subject to Liability Alike 


On one point there appears to be uniformity of opin- 
Ed. Note: Mr. Murdoch, having reached the mandatory retire- 
ment age under the retirement plan of the American Water 
Works Co., has been retired. However, he continues active in the 
fields of water works law and water works management. 


ion. As to liability for damages for pipe line breaks, 
there is no distinction between publicly and privately 
owned water supply systems. Privately owned water 
systems are, of course, business enterprises and as such 
are responsible for the actions or neglect of their officers 
or employees in the performance of their duties. When a 
municipality or other governmental body, except a state 
or the United States, undertakes to supply water to the 
public for commercial, domestic and industrial purposes, 
and to charge for such service, the courts hold that it is 
engaged in performing a business function, and to be act- 
ing in its proprietory capacity and not in its governmental 
capacity, at least so far as to make itself liable for line 
break damages. It is beside the point here but fire service, 
as discussed in the 11th article of this series in the May 
1957 issue of this magazine, is held to be a governmental 
*This installment is based on a paper of the same title presented 
before the Am, Water Works Assn. in Atlantic City, May 13, 


1957. It is here printed by permission of the Association, 
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function. It will be remembered, too, that the United 
States Supreme Court a number of years ago held that 
W. W. brush was not subject to federal tax on his 
salary as chief engmeer of the New York City water 
system because that system was performing a ‘govern- 
mental tunction. In spite of these quirks of the law the 
lact is that as tar as water line break damage is con- 
cerned the courts believe that there can be no distinction 
between publicly and privately owned water supply sys- 


tem 


Three Lines of Cases 


[here appear to be three lines of cases in which the 
state courts have dealt with claims tor damages caused by 
line breaks. At this point these three lines will be 
designated and described only to the extent required to 
indicate the essential distinctions between them. Later 
each line will be explained in a little more detail after 
certain detinitions, essential to an understanding of the 
various courts’ views, have been stated. 

In the first line of cases the courts of the great major 
ity of our states hold that a public water supply agency 
is liable in damages for injuries of loss caused by water 
escaping from pipe line breaks only if it be proved that 
water supply agency was 

lhe point in this major- 
ity line of cases is that the existence of negligence must 


negligence chargeable to the 


the proximate cause of the loss 


be proved 
lhe second line of cases might properly be disignated 
iant from the first. It may be called the Res I psa 
ine. Here again, proof of negligence is ar 
essential element. However, in this line the courts have 
held that the fact that the pipe line was in the exclusive 
possession and control of the defendant agency and that 
it had exclusive knowledge of the care exercised in the 
line's installation and operation, and that it appears that 
the accident would not ordinarily occur without negli 
gence, there is sufficient inference of negligence to shift 
the burden of explanation to the defendant and to re 
quire that the case be submitted to the jury 
Che third line of cases follows an English case of the 
Fletcher. This case did not 
involve a pipe line break but rather the flooding of a 


1860's known as Rvylands \ 


mine with water escaping from a water supply reservoir 
into an abandoned mine directly under the reservoir. It 
was the excessive induced drainage from the abandoned 
mine into the adjacent working mine wherein damage 
The English court held that there was no 
They held, however, that when one 
a thing which would 


Was done 
negligence involved 
maintains on his own property 
cause injury to others if it escaped is liable if the escape 
occurs even though no apparent negligence exists. This 
doctrine has not been widely adopted in the United 
States but the courts of Minnesota have adopted it as 


applicable to water pipe line breaks 


Definitions Essential to an Understanding 
of Court Rulings on Pipe Line Breaks 


Vegligence is the failure to observe for the protection 
of the interests of others, that degree of care, precaution, 
and diligence which are demanded by the circumstances, 
whereby others suffer injury, Otherwise stated, negli- 
gence is conduct which falls below the standard estab 
lished by law for the protection of others against un- 
reasonable risk of harm. 

Standard of Conduct (as established by law) is that of 
a reasonable man under like circumstances 

Reasonable Man, in water works cases, would be a 
well trained and proficient water works man. 

Unreasonable Risk is one in which the dangers in- 
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volved outweigh the value of the conduct. 

Thus there is negligence in pipe line break cases if 
servants, agents of officers of the water supply agency 
or utility do not act as well trained water works men 
would act under like circumstances and where their con- 
duct creates risks of harm to others which outweigh in 
value the social advantage of having a water pipe line 
in Operation in the particular location. 


Majority Rule Line of Cases— 
Negligence Must be Proved 


lhe courts of the states which follow the rule in pipe 
line break cases that the public water supply agency can 
be held liable for damages only when the claimant proves 
negligence have had before them a very great variety of 
factual situations. It seems inappropriate in such a pres 
entation as this to cite cases and to set forth the facts 
which lead to the court decisions. Each water works man 
in considering claims for damages in instances of line 
break and in determining what he should do in the future 
to protect his agency against claims must weigh the 
conduct involved by comparing the conduct with that of 
a well trained water works man. Unless the conduct 
comes up to such a “standard” there is negligence ; and, 
liability for damage claims. 

\ well trained water works man chooses the weight 
or class of pipe designed to meet the internal pressures 
and external traffic loads to be anticipated. It would 
probably be held by the courts to be negligence if too 
light weight pipe were used or if pressures were raised 
in the area of the pipe break to a point beyond the safe 
capacity of the installed pipe. It would probably be con 
sidered negligence if pipe were installed without adequate 
safety factor provision for water hammer or surge. 

\ well trained water works man will install pipe lines 
with safe, adequate support and in a way to have the 
pipe cushioned and protected against shocks and strains. 
The courts have found negligence when it was deter 
mined that these precautions had not been taken. 

\ well trained water works man will be suspicious 
about unexplained running water, sinking street surfaces 
along routes of pipe lines and other indications of joint 
leakage or possible broken mains. Failure to follow up 
with adequate investigations when such indications 
develop has been considered negligence 

When a break occurs, the well trained water works 
man does all in his power to mitigate damage. The courts 
have often absolved the water agency of liability for the 
break but held it liable for damages because of delay in 
shutting off the water. 


The Hazards of Inspection 
of Customer's Premises 

\ well trained water works man does, in his water 
works occupation, all that is required of him by law or 
by the rules of his agency for the protection of his cus 
tomers or the public. For that reason most of us serious- 
ly object to the imposition on, or assumption by, water 
works men of duties such as inspection of customers’ 
premises, which water works employees are usually not 
competent to make. As an illustration it is suggested that 
a water supply agency should have the right by ordi- 
nance, system rule, or public utility commission rule to 
shut off water service to a customer, where there has 
heen brought to the attention of the water supply agency 
conditions showing that the customer is employing facili 
ties in a way likely to jeopardize other customers or the 
public system. Evidences of dangerous water hammer 
or surges of a nature and frequency to indicate improper 





premises would be 


interior conditions on a customer's 
should resist 


The agency or water utility 


in ms-ance 
for inspection ot 


having imposed on it responsibility 
customer premises and the giving of advice. If such 
responsibility were imposed or assumed and not com 
petently performed, the courts night well hold there was 


neglige nee 


The "Res ipsa Loquitur’’ Line 

lhe law Latin phrase Res /psa Loquitur may be trans- 
lated as “The thing speaks for itself.” As was pointed 
out earlier, when the doctrine is called into play in a 
proper case the plaintiff is held to have established an 
inference of negligence and to have the right to have the 
case go to the jury. There can, however, be no recovery 
unless negligence of the water supply agency be proven 
to be the proximate cause of the injury. There is no 
presumption of negligence but merely an inference. The 
courts of New York State have given more weight to 
the doctrine than those of any other state and, as 
pointed out in the case of Foltis v. New York City, 287 
N. Y. 108, have often misunderstood it and misapplied 
it. Unfortunately, courts and lawyers in other states have 
been led astray by reading earlier New York cases and 
overlooking the fact that the Foltis decision, in effect, 
makes unsound much of the language in the earlier cases. 


Rylands v. Fletcher Line 

Che courts of Minnesota appear to have been the only 
ones which have adopted the doctrine of this case as 
applied to pipe line breaks and to have held that a water 
supply agency must at its peril prevent breaks. In effect 
this means that in spite of the social value of water mains 
and of the fact that the injured party benefits from the 
community life made possible by the water mains, the 
placing and maintaining of water under pressure in the 
streets creates such hazards that the water supply agency 
must answer in damages if water escapes and causes 
injury, though there be no negligence. 

The English case has been briefly stated perviously 


and that statement will not be repeated. On the reported 
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facts it is probable that a modern court in any or our 
states would have found negligence. The English courts 
at the time ruled out negligence and fixed liability even 
though the defendant was found to be without fault. It 
is almost certain that the court was still thinking in the 
way common in early English courts where fault was not 
considered essential to liability for damages. For illus- 
tration if a man be walking and be attacked by footpads 
and defend himself with his cane, he would be liable for 
damages to an innocent person at his back, struck by the 
cane when drawn back to strikes at the attackers. Here 
the English courts held there was liability for damages 
without fault. Our courts do not like such results and 
the Ryland v. Fletcher line of cases seem to be limited to 
Minnesota. 


The Seattle Case 

A case is now pending in the Supreme Court of the 
State of Washington which is of general interest. The 
courts of Washington have been in the habit of follow- 
ing the majority rule—negligence proof required—in 
passing on pipe line break cases. The water department 
of the City of Seattle had such a break and properties 
were damaged. The cases were tried in the lower court 
by a judge without a jury. The judge held the city free 
of negligence but held the city liable without fault. In 
doing so the judge followed the Rylands v. Fletcher line 
of cases in spite of the precedents to the contrary in his 
state and also appears to have given weight to Res Ipsa 
Loquitur although he had found, as a fact, that there 


was no negligence 


Conclusion 

When the state courts in the United States look at 
pipe line breaks, most of them look at the value of water 
service to the community and to the rarity of breaks 
when considered in relation to the exposures to risk, 
considering the lengths of pipe and the constant time 
element involved, and hold that liability will attach only 
on proof of negligence. When water works men perform 
their duties as well trained water works men would, the 
agency will not be liable for damages due to breaks. 











graduation 


L. R. Howson Nominated for 
President of ASCE 

Howson, Consulting En 
Alvord, Burdick 
and Howson nominated 
for the presidency of the American 
Engineers. The 


Louis R 
gineer ol the firm, 


has be en 


Society of Civil 


nomination, which is tantamount to 





in the 


1953 


enues. Among 








election took place at the Buftalo, 
N. Y. meeting of the ASCE. He will 
take office at the Society’s annual 
meeting in New York in October. 

Mr. Howson who has written 
many article for Water & Sewage (Chicavo and 
Works has been ‘active in the field of 
engineering ever since his Jems 


Diversion 


Commision on 


Sanitary 





the University of 
Wisconsin, when he joined the firm 
of which he is now the senior partner 
He is a past president of the AW 
WA, having served in that capacity 
in 1942. He is 
Member of AWWA, from which he 
Fuller Award, the 
Goodell Prize and the Diven Medal 

In addition to his many activities 
Amer. Water Works 


active in 


from 


also an 


has received the 


x} he has also been 
having been vice president in 1955 
ind 1956 and a director from 1949 to 


Mr. Howson is noted for his clear 
md forceful writings, particularly on 
+ the subject of water rates and rev 


~ standing consulting assignments have 
been the Milwaukee Sewerage Com- 
mission, the Toronto. Ont. Metropol 
itan Commission, The Chicago Water 
before the 
Supreme Court and New York City, 


(Case 


water 








W. H. Corddry New President 
of Gannett, Fleming, Corddry 
& Carpenter 

\t a recent meeting of the Board 
Directors of Gannett Fleming 
Corddry and Carpenter, Inc., consult- 
ing engineers of Harrisburg, Pa., W. 
H. Corddry was elected president of 
the corporation, succeeding Farley 
Gannett who became chairman of the 
Board of Directors. 

\t the same time S. W. Fleming, 
Jr. was named Vice-Chairman of the 
Board and Treasurer of the corpora- 
tion and J. D. Carpenter became Sen- 
ior Vice President and Secretary of 


Honorary of 


\ssn., 
ASCE, 


numerous out the corporation 
The company also announced the 
formation of an associated partner- 
ship to handle various consulting en- 
gineering assignments, the partners 
being W. H. Corddry, J. D. Carpen- 
Atomic Energy ter, J. R. Dietz and R. W. Foster. 
prob- Messrs. Dietz and Foster are also 
officers of the corporation 


a. 2 


supply 
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Something New — 


The Magnetic Flow Meter 


For the measurement of liquid flow 


INCE THE EARLIEST days of 

S water works practice, there has 
continuing effort to improve 
existing methods of measurement and 


~ 


to develop new instruments for more 


1 
peen a 


accurate appraisal of system variables 
One of the latest developments in this 
is the 
meter. flow 
is one of the principal variables on 
which the installations 
depends, consideration of this new de 
vice is both timely and applicable. 


search for better measurement 


magnetic flow Because 


operation of 


the 
meter is essentially the 
principle of electromagnetic induc- 
tion first Physicist 
Michael Faraday in the early part of 
+} 


Che prin iple ot operation of 


magnet flow 


proposed by 


e nineteenth century 


History 


Faraday tried to measure 
low of the Thames River by 
g his theory of electromagnetic 
He placed two copper 

e 1] 

's magnetic field, attempted 

ire the f f river water. 

his voltmeter was somewhat 

that he anticipated, the 
Faraday re 
I con 


il 1839 


ames River and, using 
tlow oft 


nsitive 
ittempt did not succeed 
ported in his notes as follows, “ 
stantly obtained deflections of the gal 
vanometer but they were very irregu- 
lar and 
other causes than that sought for. The 
different condition of the water as to 
on the 


were in succession referred to 


purity two sides of the river: 


Note [his paper was presented be 
the New England Water Works 
here publishe d by permission 











device. 


by RUSSELL H. BABCOCK 

Mr. Babcock is Assistant Manager of the Utilities 
Industrial Division of the Foxboro Co., Foxboro, 
Mass. In this article, he discusses the history and 
operating principles of a new flow measuring 





the difference in temperature; slight 
differences in the plates, in the solder 
used, in the more or less perfect con- 
tact made by twisting or otherwise ; 
all produced effects in turn; and 
though I experimented on the water 
passing through the middle arches 
only ; used platinum plates instead of 
copper ; and took every other precau- 
tion, I could not after three days ob- 
tain any satisfactory results.” 

No further work of major :mport- 
ance done on electromagnetic 
metering of flow until Smith and 
Sleppian developed their magnetic 
ship's log, securing a patent on the 
device in 1917. At the present time, 
the United States Navy is engaged in 
building a ship’s log based upon this 


was 


principle. 

Since that time, an impressive num- 
ber of separate investigations have 
been carried out but in no instance 
was complete success achieved until 
the development of the Foxboro Mag- 
netic Flow Meter. Earlier attempts 
failed to solve the problem of provid- 
ing a hivh degree of accuracy, a wide 
range of meter sizes, and insensitivity 
to such effects as temperature and 
conductivity. 





A.C. MAGNET 





INSULATED 
PIPE 


CONDUCTIVE 
LIQUID 


i 


+ 








Fig. 1.—PRINCIPLE of the magnetic flow meter. 


Water & SEWAGE WorRKS, SEPTEMBER, 1957 


Principle of Magnetic Flow Meter 


To understand how the magnetic 
flow meter meets the requirements of 
flow measurement, it is only neces- 
sary to review Faraday’s law of elec- 
tromagnetic induction. In_ general, 
this law states that if a magnetic field 
is generated in one direction and a 
conductor is moved at right angles to 
the field, a voltage will be generated 
which is directly proportional to the 
speed of the conductor and the 
strength of the field. In terms of in 
strument design, Fig. 1 shows that if 
an electromagnet generates a mag- 
netic field of constant strength at 
right angles through a non-magnetic 
flow tube and a conductive liquid is 
passed through the tube, a voltage 
will be generated which is directly 
proportional to the rate of flow of 
the liquid. In direct contact with the 
liquid are two electrodes set into the 
tube diametrically opposite each other 
and insulated from the tube. To avoid 
shorting out the voltage, the tube is 
lined with an insulating material. The 
voltage signal from these electrodes 
is recorded in desired units of flow on 
an AC millivolt meter of special de 
sign. The equation of the magnetic 
flow meter is as follows: 


VHd 


A 
where: 


E = generated EMF, measured at 

the electrodes 

a constant for units of meas- 

urement 

V = volume of liquid per unit of 
time 

H = field strength between elec- 
trodes 

d = distance between electrodes 

A = cross sectional area inside pipe 


A= 


The equation shows that the mili- 
voltage output is equal to the product 





of the constant for the unit of meas- 
urement, the volume per unit of time, 
the field strength, and the distance 
between electrodes, divided by the 
cross-sectional area of the pipe. This 
equation is entirely linear and in- 
cludes no square root function to com 
plicate recording. 


Adaptability of the Meter 


In evaluating the adaptability of the 
meter to typical water distribution 
and treatment applications, the ques- 
tion of turbulence or variation of the 
flow profile naturally arises. The 
magnetic flow meter reading is the 
average of the incremental velocities 
occurring within the pipe section be- 
tween the two electrodes. Weigh tank 
tests have proved that here is no 
appreciable change in measurement 
accuracy between turbulent and lam- 
inar flow. The results of a test con- 
ducted by the Alden Hydraulic Lab- 
oratory on an 8-in. magnetic flow 
meter are shown in Fig. 2. (A crossec- 
tion of the flow meter is 
shown in Fig. 3.) The deviations 
from the normal calibration curve 
occurred when a pipe elbow was in- 
s‘alled directly upstream and when 
a swirl was artificially induced. In 
neither instance was any appreciable 


magnetic 


error observed 

Only 
through a 
measureable 


conductor moves 
field will there 
be a EMF generated 
across the Therefore, in 
electromagnetic metering the fluid to 
be measured must be conductive. 
What constitutes a conductive fluid 
for purposes of electromagnetic flow 
measurement ? The fluids encountered 
in water works applications normally 
have a conductivity greater than 100 
micromhos. This is far above the 
minimum conductivity of 50 mi- 
cromhos required for an 8-in. mag- 
netic flow meter using 300 feet of 
lead wire between transmitter and re- 
ceiver. It has been demonstrated that 
at values below 50 micromhos, the 
only undesirable effect is a wander- 
ing zero when there is no flow in the 
line. When flow resumes the meter 
reads accurately. 


when a 
magnetic 


electrodes. 


Fig. 3.—CROSS SECTION of magnetic flow meter. 


MAGNETIC FLOW METER 


} | 


ratory on magnetic 


flow meter. 


Since the magnetic flow meter is 
not subject to the effects of up- 
streams disturbances, it is possible 
to predict in advance of installation 
what the accuracy of the meter will 
be. The magnetic flow meter, includ- 
ing the transmitter and the recorder, 
has an over-all accuracy of 1 per cent. 
It is not necessary to add a safety fac- 
tor to allow for possible errors from 
an improperly installed primary de- 
vice, as done in calculating inferential 
meter accuracies. Regardless of the 
manner of installation, the accuracy 
of the magnetic meter remains un 
changed at 1 per cent. 

Application Advantages 

To water works engineers, the 
magnetic flow meter has certain ob- 
vious application advantages. It adds 
no more loss of head to a hydraulic 
system than a straight pipe of the 
same length and size. Since it does 
not require a straight meter run, in- 
Stailation costs are apt to be much 
less than for other primary devices. 

\ 20-in. magnetic flow meter has 
been in service at the Chicago South- 
west District Filtration Plant since 
the summer of 1956. John Baylis, 
Engr. of Water Purification, Chicago 
has published an article on this in- 
stallation in “PURE WATER,” a 
house organ of the Chicago Water 
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Department. In it, he expresses satis- 
faction with the meter and reports 
that its high sensitivity 
has enabled him to observe effects of 
line noise produced by the recovery 
cone of a Venturi tube down-stream 
(Fig. 4). In this instance, the meter 
is installed on the end of an elbow 
and directly upstream of a hydraulic 
controller. 


degree of 


rate of flow 


Other Applications 


A number of meter installations 
have been made in the process indus- 
tries ; particularly, in the field of pulp 
and paper manufacture. The meter 
has obvious advantages for handling 
fluids containing high percentages of 
because there is no need for 
purge systems and there are no pock- 
ets or crevices in the flow tube where 
material can accumulate. 

The sewage treatment field is also 
use the magnetic flow 
meter. Many engineers consider it 
very nearly the ideal metering de- 
vice for sludges. 

The magnetic flow meter, based 
on principles of the earliest laws of 
electricity, is applicable to flow meas- 
uring problems that have plagued 
water works engineers for years. It 
gives promise to lead to more effi- 
cient plant operation and greater de- 
sign flexibililty. 


S( yids 


starting to 





Fig. 4.—EXPERIMENTAL installation of magnetic flow meter. 
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The Magnetic Flow Meter 
At Medfield, Mass. 


HE FIRST USE of a magnetic 
z meter to measure two-way flow of 
water in a public water system was, 
as far as can be learned, at Medfield, 
Mass. A public water supply is not 
generally considered a good place to 
experiment with newly developed de 
vices, but in this case the convenience 
and saving in cost obtained by use of 
such a meter justified its selection 

Medfield is a predominately resi 
dential located about 17 miles 
southwest downtown Boston 
lhe 1950 population of the town was 
reported as 4,549, including 2,136 in 
mates of the Medfield State Hospital 
Phe 


town 
trom 


1955 state census gave the town 
opulation of 5,293 

to 1956 the town pur 
under contract from the 
Medfield State Hospital. In 1953 the 
supply to the state hospital was found 


cl ased 


| sot ; 


to be inadequate to meet the future re 
it both the town and the 
an additional f 
considered. The hospital 
decided that an additional 


quirements 


hospital ind source o 
supply was 


authorities 





by EDWIN B. COBB 

Mr. Cobb is a partner in the consulting engineer- 
ing Firm of Metcalf & Eddy in Boston, Mass. His 
article on this new type of flow meter and its 
application to two way measurement will be of 
interest to many water works men. 





supply of 1.0-mgd. capacity, estimated 
to cost $90,000, would be required, 
and proposed to pass this entire cost 
on to the town through increased wa 
ter rates. 

The proposed increased rates would 
have the cost of the water 
delivered at service pressure about 
he town of 


made 


$350 per million gallons 
ficials considered this a high price to 
pay for water and decided to investi 
gate the possibility of an independent 
supply for the town. 

The writer’s firm was engaged to 





\\ME OFIELL 
HOSPITAL 











Fig. 1.—WATER SYSTEM of Town of Medfield, Mass. and Medfield State Hospital. 
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study the situation and to make a rec- 
ommendation as to the most economi- 
cal solution. After a careful investiga- 
tion of the pre »blem, the construction 
of a groundwater supply by the town 
was recommended. Amortization of 
the cost of developing the supply, plus 
the cost of pumping the water, was 
estimated to amount to about $165 
per million gallons, or about only one- 
half the proposed cost of water pur 
chased from the hospita!. This recom- 
mendation was adopted, and a gravel- 
packed well with pumping station and 
force main was constructed near the 
Charles River. 


Benefits Both 


Under usual procedure, the town 
also would have constructed its own 
standpipe to provide a supply to sup- 
plement the pumpage from the well 
during peak demands on the system. 
The existing standpipe at the state 
hospital however, is of generous pro- 
portions and the hospital authorities 
were quite willing for the town to 
continue to share its use. In addition 
the continued interconnection of the 
systems would give each an auxiliary 
source of water for use in an emer- 
gency. Successful operation of the 
arrangement, however, required the 
provision at the point of inter-connec- 
tion of a meter which could measure 
the flow in two directions. 

The general arrangement of the 
water systems of the town and the 
state hospital is shown in Fig. 1. The 
state hospital obtains its supply from 
a well field on the southerly side of 


Ed. Note: This paper, presented before 
the New England Water Works Assn. is 
published here by permission of the As 
sociation. 





Fig. 2.—MAGNETIC flow meter in vault. 


the Woonsocket Branch of the New 
Haven Railroad, about 1,500 ft east 
of Harding Street. This supply con 
2'4-in. tubular 
gether pumping 
equipped with two centrifugal pumps, 
each rated at 900 gpm. Water is 
pumped through a 12-in. main as fat 
as Harding Street, where it is dis 
charged into a 16-in. main which runs 


wells, to 
Station 


sists ot 63 


with a 


northwesterly to a standpipe at the 
hospital and southeasterly to the 
center of Medfield. A meter 
now equipped with a magnetic meter, 


vault, 


is provided in the 16-in. main leading 
to the 
The 


pacity of 


town 
a rated ca 
290 gpm and dis 
charges to an main in Main 
Street, with the 16 
in. main at the center of the town. A 
Dall flow tube at the pumping station 
provides a means of 
pumpage from the 
(According to the consultant’s re 
port submitted in December 1953, the 
water consumption by the 
the 12-month period ending Octobe 


31, 1953, was as follows 


new town well has 
about 
8-in. 


which connects 


measuring the 
7 
well 


town fe rT 


Yearly 
Max 


Maximum day 


145.000 end 
208,000 gpd 
318,000 gpd 


daily 
1.1 
monthly 


averag< 


daily avg 


It was estimated that by 1980 the 


water consumption would increase to 


the following an 


1ounts 


j 


\verage daily us¢ 189,000 gpd 


Maximum one-day us« 378,000 gpd 


Unprecedented growth in the town 
since this report was submitted leads 
to a that these estimates may 
be exceeded somewhat previous to 
1980 


belief 


MAGNETIC FLOW METER 


To comply with the standards of 
the National Board of Fire Under- 
writers, the should be able to 
obtain a fire flow of 2,000 gpm at the 
central district for a period of 8 hours 
on the day of maximum consumption 
Under the conditions estimated for 
1980, to meet these requirements 
would require about 960,000 gallons 
for the fire flow plus 126,000 gallons 
for consumption, or a total of 1,086,- 
000 gallons in 8 hours. The 1,680,000- 
gal. capacity of the existing stand- 
pipe is more than adequate to supply 
this quantity of water. 


town 


In proposing the joint use of the 
standpipe, it was suggested that each 
system attempt to match its consump- 
tion with its pumping and any over 
or under-run adjusted periodically by 


decreasing or increasing the respec 
tive pumping periods, as applicable. 


Such an arrangement has been in 
lorce since early in the summer of 


Fig. 4.—TYPICAL CHART from magnetic 
meter. 
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Fig. 3.—SECONDARY instrument mounting. 


1956; it appears to be working very 
well. Recently, the Medfield superin- 
tendent reported that he had about 
1,000,000 gallons of surplus pumpage 
in the bank, and in view of his limited 
pumping capacity (290 gpm) he felt 
this placed him in a favorable posi- 
tion for maintaining good relation- 
ship with the hospital authorities. 


Meter Vault Governed 

Initial consideration for metering 
was a system using two displacement- 
type water meters, one for each di- 
rection of flow, together with suitable 
check valves and bypass. The great- 
est concern was the measurement of 
the flow from the hospital system into 
the town system. For reasons of 
economy and accuracy of measure- 
ment, it was desired to use as small 
a meter as possible for this service, at 
the same time avoiding undue restric- 
tion through the meter when flows 
in excess of 2,000 gpm might be re- 
quired for fighting fires. 

Studies indicated that the existing 
meter vault was too small to accom- 
modate suitable displacement-type 
meters. New vaults would be neces- 
together with same awkward 
the 16-in. main. A 
further drawback would be the incon- 
venience of opening and entering a 
vault in the street at frequent inter- 
vals to read meters of this type. The 
estimated cost of such an installation 
was about $9,300. 


sary, 
connections to 


Magnetic Meter Selected 


About this time the author became 
acquainted with the magnetic flow 
meter, as manufactured by the Fox- 
1957 
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boro Co. Upon investigation, it was 
learned that such ; 
measure flow in both di 
h provision of suit 


instru- 


1 meter could also 
be made to 
thr 


rections ug 


the secondary 

l meter was found to be 

ize and this meter, having 

tube of 6-in. diameter, 

but little 
flow 

of all, it was found 

meter, with but minor modi 

ping and with no inter- 

service to the town, could 

the existing meter 

electrical type, the 

readily 


resistance to 


lled in 
ing of the 


instrument was 
on the 


housit 


roadside in a 
thus elimi- 
necessity of frequent open 

eter vault. The 
exclusive of engineer 


lg, 


cost oft 
Nation 

vas $5,132 
iS spec ified to be of 6 

1 for 2.000 gpm in one 


metet 


rot 
«il 


nd 500 gpm in the other 


instrument has two 
reading di 
ns, one to re ord the 


Ordinary 


counters, 


ich direction 
sle-phase, electric current 
nt to furnish power to the 


and appurtenances were 
ind installed 
H. White 


\uburn 


unde r cor 
Construction 
Mass. A view 
as ins‘alled in the vault 
Fig. 2. The secondary 
mounting and housing at 
roadside is Fig. 3. The 
umount of heat generated by the 


shown in 

slight 

1 I dissipated in the meter appears 
to pro‘ect it from dampness 

standard type 

t furnished by 

| a mounting for a re 

g chart. A special instrument 

omitted that chart would have 

re expensive; therefore, a 

\sa 


been 


secondary in 
the manufac 


standard type unit was accepted 
mater of interest. have 
placed on the recorder from time to 


charts 


MAGNETIC FLOW METER 


time, te observe the pattern of flow 
variation. A typical chart, which re- 
corded the flow from 8 am October 
4, to 8 am, October 5, 1956, is shown 
in Fig. 4. 

Had the recorder been specified 
with the equipment, the manufacturer 
stated that a different type of unit 
(with surge dampeners and other de- 
vices) would have been provided, to 
give a much more readable record. In 
spite of the shortcomings of the 
charts, however, considerable infor- 
mation about consumption character- 
istics of the town system can be ob- 
tained, when desired, from occasional 
charts on the present recorder. 


How Meter Is Read 

Because the meter is rated differ- 
ently for each direction of flow, the 
chart graduations read in percentage 
of rated capacity. Thus, the portion of 
the record along the 50 graduation 
would be interpreted to be 50 per- 
cent of 500 gpm, or 250 gpm, and in- 
dicates that this flow is going into the 
hospital system. The difference of 
this reading and the 290 gpm dis- 
charge of the well pum», or 40 gpm, 
indicates the rate of consumption by 
the town. 

Similarly, the portion of the curve 
along the 6 graduation indicates that, 
with the well pump shut off, 6 per- 
cent of 2,000 gpm, or about 120, was 
flowing from the hospital system into 
the town system. 

To determine when to change 
scales, the long, curved lines normal 
to the graduations are picked out. 
When there is a reversal of flow, the 
indicator drops to zero and then goes 
to the other range. This is best illus- 
trated by the line at 10:30 pm. Just 
previous to this time, the well pump 
was not in operation and the flow 
was to the town. At 10:30 the pump 
was started and the direction of flow 
reversed. The meter continued to in- 
dicate in this range until about 8:30 
the next morning, when the pump 


was shut off. 

Between 5:30 and 7am, the con- 
sumption by the town increased to a 
point where it was taken nearly the 
entire pumpage from the well. Be- 
tween 7 and 8 am, the rate of con- 
sumption exceeded the pumpage from 
time to time, and there were several 
reversals of flow. 

In the area of rapid reversal of 
flow, the chart is not of too great 
value, as it is almost impossible to 
determine which scale to read. After 
the pump was shut down at 8:30, the 
flow settled down to one direction 
and varied between 120 and 220 gpm, 
with a peak flow to town of about 
240 gpm around 7 pm. 

The records on the totalizer are 
reported to be quite precise, as the 
meter is very sensitive to small flows 
and the reversing relays in the sec- 
ondary instrument are capable of op- 
erating at relatively high speeds. 


Inspection and Test 

Because the magnetic meter is a 
fairly new development, together with 
the possibility of failure in the electri- 
cal appurtenances, the manufacturer 
has been placed under contract to in- 
spect and test the meter quarterly for 
a period of five years. A simple elec- 
trical measurement permits the in- 
spector to check the adjustment of the 
secondary instrument precisely. The 
meter was placed in service May 3, 
1956. To date there has been but one 
failure of the meter reported, ap- 
parently due to the failure of a relay. 
The relay has been redesigned and 
replaced by the manufacturer. 

Use of the magnetic meter at Med 
field represents a special application, 
to which it appears well suited. Its in 
stallation afforded definite savings in 
cost over a more conventional arrange- 
ment, and permits more convenient 
access for reading and checking. Ex- 
perience to date indicates that it is 
as reliable as other commercial types 
of flow meters of similar capacity. 





Dr. Imhoff and H. S. Morse 
ASCE Honorary Members 


An four members of AS 
elevated to Honorary Member- 

p, two are well known to readers 
of Water & Sewage Works. Dr. Karl 
Imhoff of Germany and Howard S. 
Morse of Indianapolis, Ind. Also 
honored were Prof. W. C. Hunting- 
ton, recently retired head of the Civil 
Engineering Dept. of the University 
of Illinois Perez Castro a rail- 
road engineer of Mexico City, Mex. 
Dr. Imhoff is world renowned as 


long the 


and 
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a sanitary engineer, not only for the 
design of the sewage and sludge tank 


which bears his name, but also for 
his many books and articles on sew- 
age treatment. Since the war he has 
been a consultant in Essen, Germany. 
About a year ago he was honored 
with a special plaque by the Federa- 
tion of Sew. and Ind. Wastes Assns. 

Mr. Morse has been connected 
with the Indianapolis Water Co. since 
1925, having served as manager, vice 
president, president, and now chair- 
man of the board. He has been active 
in, and is a Fuller Awardee and 


Honorary Member of AWWA. 





Advantages and Limitations of 


The Membrane Filter Procedure 


HE MEMBRANE FILTER 
T procedure offers a rapid and re- 
producible method for the estimation 
of coliforms in samples of most 
treated and untreated waters. 

\dvantages of this procedure are 
availability of data within than 
24 hours, elimination of some of the 
errors of the multiple-tube method, 
and reductions of space, material and 
with approximately one 
of technical work and 


less 


equipment 
half the labor 
preparation 
lhe filtration procedure also has 
its limitations, which that a 
certain degree of judgment must be 
used in its application to the examina 
Samples where the 


require 


tion of samples 
filtration procedure cannot be used 
are generally easy to recognize. Typi- 
cal examples are the presence of 
gelatinous flocs, presence of algae in 
or samples with high non- 
and very few or no 
coliforms present. These limitations 
can be observed during the test, mak- 
ing it easy to eliminate unreliable data 
in the filter method. Errors that occur 
multiple-tube procedure are 
and time con- 


quantity, 
coliform density 


in the 
difficult to 
suming to demonstrate. 
During World War II, 
military and civilian authorities used 
a membrane filter for water examina 
destruction of 
strategic 


recognize 


(German 


tions following the 
laboratory facilities by 
bombing. With the release of the 
membrane filter for civilian use after 
manufacturing 1m 
made. The filters 
are currently beine manufactured in 
the United States. Germany, England, 


the war, many 


provements were 


and perhaps in other countries 


What the Filter Is 


The membrane filter is a thin wafer 
composed of esters of cellulose with 
an effective diameter of 0.5 
micron and consisting of approx 
mately 80 percent voids. The conical 


pore 


pore has its axis perpendicular to the 
flat surface and its narrow diameter 
at the top surface. Membranes may be 
variety of sizes to fit 
any filtering apparatus, but those 
used in this.country are usually 47 
rarely, 50 mm in diameter. 


obtained in a 


mm or, 


Ed. Note: This article presented at 1957 
Annual Meeting, Maryland-Delaware Wa- 
ter and Sewage Assn., has been released 
for publication in Water & Sewage Works 
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For convenience in counting 
colonies, the membrane is usually grid 
printed, with the size and number of 
squares being a matter of individual 
preference or manufacturing policy. 
In addition to the membranes and ab 
sorbent pads, a filtering apparatus 
and liquid media designed for mem- 
brane filter techniques are the onl 
special equipment needed which will 
not be found in the average bacterio- 
logical laboratory concerned with the 
examination of water samples. 

Methods for filter tests are easily 
used routinely 
recommended 


mastered and can be 
in the laboratory. but 
nrocedures must be carefully followed 
for best results. The current status 
of the tests in the individual location 
should be investigated before con- 
sideration of the various filter tech- 
niques for the examination of water 
samples other than for exnerimental 
data or research investigations 


Tentative Acceptance 


The tenth edition of “Standard 
Methods”) describes the test as a 
tentative procedure, but fails to rec- 
ommend its use on official samples 
where equivalent results are demon- 
strated by filtration methods and 
mltiple-tube methods. It also states: 

The study indicates that there is 

no readily apparent relationship 

between results secured by the 
membrane filter technique and 
the standard dilution tube pro 
cedure which the Most 

Probable Number index is com 

puted. 


WwhPdNn 


This sentence. with the omission of 
approval with equivalent data and 
the absence of anv values to he used 
as a guide in the interpretation of 
data by the filtration nrocedures 
would, under strict “Standard Meth 
ods” reculations. limit its use to re 
search investigations and supplemen 
tal examinations. 
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Acceptance By Others 


The “Interstate Quarantine Drink 
ing Water Standards” recognize the 
membrane filter test as described in 
“Standard Methods” as an official 
procedure in the examination of 
potable waters for interstate carrier 
water points and other waters unde 
the quality control regulations of the 
Public Health Service or other 
agencies of the U. S. Government 
This authorization is found in the 
“Intention to Amend” published in 
the Federal Register, October 23, 
1956, pages 8110-1, and amended in 
Federal Register, March 1, 1957, 
page 127] 

The standards of interpretation for 
the membrane filter test are defined 
with the permissible limits for the 
occasional occurrence of coliforms in a 
potable water sample. This authoriza 
tion of the membrane filter procedure 
as an official alternate test does not 
apply to water under control of in 
trastate regulations, but it 
signify acceptance of results wherever 


does 
it may be used as an official test. 

With the foregoing differences in 
the ‘“‘Standard Methods” and the 
“Interstate Quarantine Drinking Wa 
ter Standards,” it would appear that 
the Board of Health having authority 
in any political subdivision could ap 
prove the membrane filter procedure 
for the bacterial examination of water 
where it considers it applicable, in 
cluding interstate water points, with 
out further approval, except in states 
where “Standard Methods” have been 
adopted by legislative action. 

The “Interstate Quarantine Drink 
ing Water Standards” provide for the 
interpretation of results of the test 
applied to potable waters. Briefly the 
provisions are as follows: 

1. Arithmetic mean density of all 
standard samples examined per 
month by membrane filter procedure 
shall not exceed one coliform per one 
100 milliliters. 


SEPTEMBER, 1957 





?, An occasional sample may have 
(a) 3 coliforms on a 50-ml sample, or 
(b) 4 coliforms on a 100-ml sample, o1 


(c) 7 coliforms on a 200-ml sample, or 
13 coliforms on a 500-ml sample, or 


liforms on a 1,000-ml sample 


it does not occur in 
itive samples, or 

than five (5) percent of 

nples when 20 or more samples 


month are examined, or 


than one sample when less 


20 samples are examined per 


, 


3. Provided further, that when one 
sample exceeds the above pernussible 


limits, daily samples will be collected 
examined until two consecutive 
samples have been re 


and 
satisfactory 
corded 

he Technical Committee on Meth 
sacteriological Examina 
20, 


ods for the 
tion of Boundary Waters (Jan 

believed that, after considera 
of available information, the re- 
by membrane 
filter procedures and those obtained 


MPN test of 
were of equal 


1957 


tion 
sults of examination 


confirmed 
ard Methods” 
sanitary significance in the interpreta 
The membrane 


by the 
Stand 
of water quality 
lter procedure was approved with 
the that there 
occasional instances 
terminate MF result would occur due 
to algae, excessive turbidity, or col 
loidal precipitates, which would re 
quire a multiple-tube (MPN) test 
\ few cities are the 
membrane filter test for 
potable water samples from both the 
plant and the distribution system. A 
larger group of cities are using both 
MF procedures and MPN tests while 
deciding which procedure to adopt 


recognition would be 


where an inde 


now using 


exclusively 


Laboratory Errors 

The technical procedures and 
equipment the membrane filter 
test are fully described in “Standard 
Methods”! 
tions in technical journals 


for 


and in various publica 
Here are 


considered only certain parts of this 
have been en 


procedure in which 


countered the most frequent labora 
mistakes in technical 


tory errors of 


judgment 
Some laboratories have reported 
errors in technique as failures or as 


limitations of the membrane filter 
test. Common errors which may 


sult in poor coliform determinations 


re- 


are 
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l Excessive numbet of colonies on 
membrane 
2. Errors in 


sulfite ratio 


basic fuchsin-sodium 
3. Elimination of enrichment peri- 

od 

humidity incuba 


4. Low 


tion 


during 


5. Flooding membrane with medi- 
um. 

6. Contamination of absorbent 
pads 

7. Air bubbles between membrane 
and absorbent pad. 


Ideal membranes should have less 
than 60 coliform (sheen producing) 
colonies and not more than 250 or 
300 total colony count. However, 
reasonably good estimated coliform 
counts can made on membranes 
with 100 coliform colonies when the 
noncoliform colony density is low. 
Exceeding these limits results in 
missed coliform colonies due to sup- 
sheen or a spreading 
growth over membrane with few 
distinct colonies. In estimating the 
size of the sample for filtration, the 
use of past coliform data is helpful. 
Such calculation should aim at a coli- 
form colony density of 20 colonies on 


be 


pressi mn” of 


the membrane 

In the absence of any coliform data, 
three or four different quantities of 
water should be filtered the first time 
in order to establish an appropriate 
quantity for examination. In the ex- 
amination of potable waters, 50- or 
100-ml samples are most frequently 
used for untreated waters. For treated 
(including treated bv 
chlorination only) in the order of 
preference, best results are secured 
with 200-. 300-, or 100-ml samples. 
Samples of 100-ml size generally 
used for examination of water from 
mains before resumption of service 
after repairs or installation of new 


waters those 


are 


lines 

Another source of poor results by 
the membrane filter procedure is an 
error in the ratio of basic fuchsin to 
sodium sulfite, used as an indicator 
system in the medium. An excess of 
basic fuchsin results in a toxic medi 
um, with suppression of many colli- 
form colonies. An excess of sodium 
sulfite inhibits the typical metallic 
sheen production by the hacteria of 
the coliform group 

Each lot of basic fuchsin must be 
biologically standardized for the 
fuchsin-sulfite ratio which will yield 
maximum coliform recovery with 
optimum coliform differentiation. If 
the biological standardization of the 
indicator system cannot-be made in 
the plant laboratory, a few compara- 
should he made to show 


tive tests 


whether the fuchsin-sulfite ratio pre- 
pared locally gives results equivalent 
to those obtained with a sample of 
indicator which has been biologically 
tested. Samples of moderately pollut- 
ed water should be used for compara- 
tive tests. Sewage or pure cultures 
should never be used in this stand- 
ardization. 

An enrichment period of approxi- 
mately two hours on a nontoxic and 
nonselective medium is recommended. 
Some samples, such as fresh sewage 
with active coliform populations, 
little decrease when the enrich- 
step is reduced or eliminated. 
It is essential, however, in waters 
where the coliforms have been ex- 
posed to any unfavorable environ- 
mental conditions. The enrichment 
period initiates growth of weakened 
or resting coliform cells. It may be 
considered comparable to the lactose- 
broth step in the confirmed test by the 
MPN procedure, in that it initiates 
growth in the absence of restrictive 
substances. 

Reduced humidity frequently will 
permit the surface of the membrane 
to lose moisture more rapidly than it 
is replenished by the diffusion of 
medium from the absorbent pad. This 
may result in suppression or reduc- 
tion of growth. A number of simple 
and inexpensive corrective procedures 
have been described in the literature 
to use in any type of incubator. 

The next two sources of error can 
easily be eliminated by removing the 
excess medium from the absorbent 
pad before rolling the membrane on 
it, and by using sterile absorbent 
pads. Air bubbles between the mem- 
brane and absorbent pad can easily be 
recognized on SEC Endo-type medi- 
um by a colorless spot in the mem- 
brane. A membrane with no air bub- 
bles on this medium is uniformly 
pink. The remedy for bubbles is to 
lift the membrane with sterile forceps 
and roll it again on the absorbent pad. 

Observation of precautions to avoid 
the foregoing seven possible errors 
will eliminate the majority or dis- 
appointments and dissatisfaction with 
the membrane filter test. Excessive 
crowding of the membrane or poor 
media, with special emphasis on the 
fuchsin-sulfite ratio, are far the chief 
causes of poor results and unsatis- 
factory tests 


show 
ment 


Other Limitations 


There will be samples of water and 
sewage, with their great variety of 
pollutants found in some locations, for 
which the membrane filter procedure 
should not or cannot be used. These 
limitations can usually be recognized 
from the history or an inspection of 
the sample, during the filtration pro- 





cedure, Or an examination of the 
membrane after incubation. Most of 
these samples belong in one of the 
following groups 


1. Contain large quantities of col- 
loidal precipitate or suspended solids 
in reference to quantity filtered. 

2. Have an excessively high non 
coliform bacterial population that can 
grow on an Endo-type broth with a 
negligible coliform density 

3. Contain at least 1 mg per liter 
of zine or copper compounds, or both, 
as reported by Shipe and Fields 
(Appl. Microbiol. 2:382-384; 1954). 

4. Contain (in a rare water sam- 
ple) a bacterial strain fermenting 
lactose with rapid acid production on 
Endo-type broth but failing to pro- 
duce gas in lactose broth fermenta- 
tion tube. 

The presence of suspended material 
in the sample may or may 
limiting factor in the use of the mem- 
brane filter procedure. It will depend 
on the type of the suspended material 
and the thickness of the layer on the 
surface during incubation of the sam- 
ple. Relatively thin layers of gelatin 
ous or hydroscopic materials as sus 
pended iron, manganese, or alum 
flocs, or algae, may clog the pores of 
the filter or they may, after incuba 
tion, result in a spreading film of 
growth. 

On the other hand, much thicker 
surface layers of crystaline or silicious 
materials may cause little or no dif 
ficulty. The application or limitation 
of the procedure will not only depend 
on the thickness and nature of the 
suspended material on the surface 
of the membrane, but also on the 
density of coliforms. If the coliform 
pollution is sufficient to examine a 
sample not exceeding 2 or 3 ml in 
size, there is practically no danger of 
collecting sufficient suspended ma- 
terial, even algae, to cause any dif- 
ficulty. However, if the quality of 
water is such that large quantities 
containing suspended material must 
be filtered, a multiple-tube method 
should be used. Pollution in streams 
like the Missouri, Mississippi or Ohio 
Rivers is sufficient to use the mem- 
brane filter procedure (over 500 coli- 
forms per 100 ml). 

An occasional water sample will 
contain 400 or more noncoliform bac- 
teria capable of growing on Endo 
type broth for each coliform organism 
present. This occurs infrequently be- 
cause the Endo-type medium sup 
presses the growth of a large per- 
centage of noncoliform bacteria 
normally present in water and sew- 
age. This limitation has occurred 
twice in the experience of the authors, 
and both streams producing such 


not be a 
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samples were high in the western 
mountains. In such cases the mem- 
brane filter test cannot be used. 
Some waters high in industrial 
wastes have been found to contain 
more than 1 ppm of zinc or copper 
compounds. Shipe and Fields have 
reported that the metallic ions are 
adsorbed on the membrane sufficient- 
lv to prevent bacterial growth. In 
such instances a multiple-tube test 
would be the procedure of choice. 
Occasionally a water sample is en 
countered which contains a strain of 
bacteria able to grow on the Kindo 
type medium with a metallic sheen. 
lhese organisms produce large quan- 
tities of acid, but no in lactose 
broth. Because they are apparently 
confined to a very few locations and 
appear in these places only periodical- 
ly, it has little effect on the application 
of filter techniques. They can _ be 
easily identified by transferring a 
number of sheen-producing colonies 
to lactose broth tubes with an indi 
cator to show acid production. They 
are characterized by rapid acid in 24 
hours at 35°C and failure to demon 
strate gas production in 48 hours 


gas 


Advantages 

From this discussion it appears that 
the membrane filter procedure is ap 
plicable in the majority of untreated 
waters. Certain limitations have been 
suggested in the application of the 
test, but from a practical considera 
tion only those samples high in iron 
or algae and very low in coliform 
density will cause much difficulty. 
Such samples may be encountered in 
the examination of well waters or in 
some impounded waters or lakes. 

Membrane filter application in the 
examination of filtered waters appears 
to have no exceptions from a tech- 
nical viewpoint. Its major advantages 
are the examination of 200 to 400 ml 
of treated water, reproducibility of 
results, and completed examinations 
in less than 24 hours. In those plants 
where it is routine practice to ex- 
amine further coliforms found in fin- 
ished water, isolated coliform colonies 
can be picked directly from the mem 
brane. 

\ delayed incubation membrane 
filter test has been developed to per- 
mit the filtration of a sample in a local 
water plant and completion of the 
test in a central laboratory. The pro- 
cedure consists of filtering the sam- 
ple, placing the membrane on ben- 
zoated Endo-type (preservative ) 
medium in a sterile l1-ounce ointment 
tin, and sending it to the central 
laboratory. In the central laboratory 
the membrane is transferred to SEC 
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Endo-type medium and incubated at 
35°C for approximately 18 hours; 
then coliform colonies are counted as 
they are for the immediate membrane 
filter test. 

Membranes reaching the central 
laboratory within 72 hours give coli- 
form data equivalent in sanitary 
significance to data obtained from 
liquid samples stored at 5°C for 24 
hours. Practical advantages are: 


1. Membranes after filtration on 
preservative medium are stored or 
transported at ambient temperature 
without refrigeration. 


2. Transportation cost is approxi- 
mately 3 cents per sample plus 6 
cents for the mailing carton which 
will accomodate up to seven samples. 


3. Changes in coliform densities on 
the preservative medium are generally 
negligible between collection and 


analysis. 


4. A single central laboratory can 
supply bacteriological services to nu- 
merous small water supplies or ex- 
amine samples in collaboration with 
other laboratories. 

The same precautions and limita- 
tions apply to the use of the delayed 
incubation test as for the direct mem- 
brane filter procedures. The delayed 
test has been extensively investigated 
during the past year by parallel ex- 
aminations of raw and treated water 
by the delayed incubation procedure, 
immediate MF procedure, and 
“Standard Methods” MPN test on 
about 5,000 samples from 14 locations 
in the continential United States. 

Preliminary analysis of the results 
indicates that the delayed incubation 
MF technique yields results compara- 
ble to the immediate MF test and 
similar in sanitary significance to the 
results by the MPN procedure. The 
delayed test is useful especially for 
testing waters that cannot be examined 
soon after collection and must be sent 
by public transportation to a labora- 
tory for analysis 
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the reservoir roof. Note 


Timber Reservoir Cover 


Town of Beavertown, Oregon protects its water 


supply with low-rise dome of treated timber 


small town, with a 

udget do to protect its 

from being used as a 

imming pool by rodents and 

vell as a catch-all for an 

of human cast-offs? 

Beaverton, Oregon 

just that problem 

rs atter construction 

it was decided that a 

root would be the logical answer. Un 

fortunately, that decision presented 
other problems 

The reservoir was located right in 

the center of a choice residential dis 

trict, making it imperative that any 
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struc 


ure be completely unob 
That meant it had to be low, 
attractive, durable, and, since the bud- 
get would not stand too much stretch- 
, inexpensive 

Beaverton water board engineers 
William Hege and D. A 
scribed their problem to the engineers 
of Timber Structures, Inc., who de- 


Huston de- 


ting pattern of connected triangles. 


signed a novel timber dome, rising 
thirteen feet above the _ reservoir 
walls. The design was accepted, and 
Timber Structures set about prefabri- 
cating and erecting the dome. 
Because the reservoir is circular, 
the 75-foot wide dome was designed 
in that shape. The roof section was 
divided into six pie-shaped segments, 
each of which was divided circum- 
ferentially by members of equal 
length. Diagonal members intersect 
to form a series of triangles which 
are joined together by pipe universal 
joints into which members may come 


from any angle. 





Sections of the dome were cut from 
2x6’s of structural grade Douglas Fir. 
They received a preservative treat 
ment of 5% pentachloro-phenol-pe- 
troleum with a minimum net reten- 
tion of six pounds per cubic foot. 
Dividing each triangle is a 6x4 header 
of Douglas fir which runs circum 
ferentially around the dome at inter- 
vals of 2% feet to the crown 

In assembling the timber 
the builders started at the 
toward the out- 
structure grew in 


roof 
framework, 
centes worked 
the 
size, it was raised on three gin poles 
and hoisted into position on top of 
the reservoir wall, Then it was joined 
to the reservoir by sturdy pipe col- 


and 


side edge; as 


ummns spaced equally around the wall 
perimeter, and connected together by 
a steel tension ring which resists the 
the structure 
Che dome was then covered with one 


horizontal thrust of 
inch tongue-and-groove cedar sheath 
ing, noted for its long wear under 
exposure conditions. A built-up roof 
surface was applied. 

Che entire dome is light in weight, 
but is solid and has unusual stiffness 
and rigidity. The design has proven 
especially practical for existing reser 
are distributed 
evenly over the periphery, thus elim- 


inating concentrated 


voirs, since reactions 


loads which 


TIMBER RESERVOIR COVER 


DETAIL of pipe columns welded to universal joints at the outer edge 
of the dome structure 


would require special footings or re 
inforcing of the existing structure 


Timber Structure’s engineers say 


there is practically no limit to the size 


of similar roof structures built along 


wr 4 


the same design. Features which ap 
pealed to Beaverton authorities were 
the speed of fabrication and design ot 
the roof, and the over-all cost, which 

loot, 


was $2.04 a square 








COMPLETED low rise dome (13 ft) covered with cedar sheathing and built-up roof surfacing. 


General Waterworks Going 
After Rate Increases 
General Waterworks Corp., which 
operates 85 water companies 1n the 
i «ake $2.00 pet 
its stock during 1957 and 
continues buying properties all 
the time. This year the company has 
already acquired additional water 


expects to earn 
share on 


new 


supply properties in R.I.; Pa.; Ill 
N.( 


III, 


Waterwe rks, 


Howard Butcher president of 


General is making no 
secret of the feeling that the Corpora 
tion has “fallen way behind” in apply 
ing for rate increases when compared 
with other utilities such as telephone, 
and gas 


electricity g \pplications for 
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more than a dozen rate increases will 
be made in the immediate future. If 
obtained the anticipated $2.00 per 
share earnings for 1957 should be ex 
Mr. Butcher stated that the 
Corporation plans continuance of its 
: stock- 
bonus in the form 


ceeded 
policy of rewarding common 
holders with a 6% 

of a stock dividend. 


1957 





72 Years of Continual Expansion 


Serving A Growing Community 


URING the past 72 years. the East 

St. Louis and Interurban Water 
Company has developed from a single 
pump taking water from the Missis- 
sippi River and delivering it to a 
small distribution system, to the sec 
ond largest water utility system in the 
Illinois 

Chis integrated operation supplies 
water to 19 cities, towns, and villages, 
2 water districts and 1 large military 
establishment, situated in St. Clau 
Madison and Monroe Counties. Watet 

through 60,000 service 
ted dis 


mains 


State oT 


1s deli ered 
to 670 miles of 


Che two water dis 


taps connec 
tribution 
tricts and five towns purchase water 
for resale to some 11,000 consumers 
attached to their own distribution sys 
Che total consumer taps served 


about 71,000 to an esti 


tems 
are, therefore, 
SEPTEMBER, 
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by STEPHEN C. CASTEEL 

Mr. Casteel retired as Manager of the East St. 
Louis and Interurban Water Co., East St. Louis, Ill., 
on April 1, 1957. In this article he reviews the 
steady growth of the second largest water utility 
in the State of Illinois. He has established an 
office for consulting services in the Goldman 


Bidg., E. St. Louis, Il. 





mated population of 280,000. 

The system is built around three 
population centers; uamely, East St. 
Louis, population 83,900; belleville, 
population 33,000; Granite City, pop 
ulation 30,000, The present company 
resulted from consolid ition on August 
15, 1916, of the City Water Company 
of East S. Louis, the Granite City 
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Water Company, and the Belleville 
Water Supply Company. ? 

East St. Louis Illinois, the metrop- 
olis of the system, is located directly 
opposite St. Louis Missouri, on the 
east side of the Mississippi River, 
which separates the two cities. It was 
here in 1885 the water system was 
started, to supply the community 
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SERVICE AREA and location of stations of the East St. Louis and 


the larger industrial 
areas of a growing country. The first 
requisite of suitable 


ind adequate water supply. 


hicl had eTOW hecome One ( 


5.644 in 
ihout 12.000 in 
growth can be 
struction the 

ls Bridge, which was opened July 

This transportation facility 
linking the states with the 
New West, provided the impetus fot 
areas 


irom a population 


1870 to a population of 
This rapid early 
attributed to the con 
famous 


1885 was, course, a 


ol historically 
Early History 

In 1885 Frank M. Horner,* a hy- 
draulic engineer, was sent to East St 


«if 
+t, 1874 
eastern 
M. Horner built the 
d the operation until 
succeeded by his son Charles 
who was Manager until his 


in 1940 


*F rank 


manag 


go 


system and 
1914, wher 
M 


re 


rapid growth in the immediate 
adjacent to the bridge. East St. Louis 
Illinois, 


this arly 


he was 
Horner 


tiremenit 


situated was at 
destined to 


being ideally 
date obviously 


WATER 


Interurban Water Co. 


louis by the American Water Works 
and Guarantee Company to develop 
the supply. A site was selected one 
mile upstream Eads Bridge, 
where a pumping plant con 
structed which included five 80-hp 
steam boilers and a \Worthington du- 
reciprocating pump of 3-mgd 
capacity, with 18-inch cast-iron 
suction line about 300 feet in length 
to the The pump 
discharged to a system 


from 
was 


plex 
an 


Mississippi river 
distribution 
of about 5 miles of pipelines ranging 
SEPTEMBER, 1957 
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= 


EAST ST. LOU:S pumping and purification plant showing fou r Dorrco-Aidrich Peritilters under construction. Rectangular 
basin in center background has been in service since 1887. 


from 20 inches to 6 inches 


ire still in service 72 


‘ : 
L&so tl 


City Water Company 
serving 156 consum 
practice in water 
the period, 
ation delivered un 
under pressure 
the distributing system. The im 
need for expansion to pro 
improved quantity and qual 

iter was apparent, and work 
mplish this was started in 1887 

n, by April 1, the consumers con- 
d to the 


yusines 


pical or the 


deve lopme nt of 
1 
I 


/ 


lal Insta 


river wate! 


system had increased to 


\ masonry 430 feet long, 160 feet 
wide, and 15 feet deep, was provided 
to hold 8 mg. The basin was divided 
with a wall through the center. A 16 
inch cast-iron pipe to and an 18-inch 
pipe from the basin, each 
feet long, were provided. A 
standpipe, 15 feet diameter and 100 
and a Dean 


cast-iron 
1,500 


was erected 


Compound duplex pumping unit of 
3-mgd capacity was installed 

hese added facilities, completed 
about two years after the system was 
started, provided partial clarification, 
which functioned as follows: The first 
pump delivered water to the basin, 
where a liberal retention period was 
provided. The 
settled water from the basin and de- 
livered it to the standpipe, which was 
connected to the distribution system. 

One of the early consumers was the 
National Stock Yards, the largest in- 
dustry in the area at the time. The 
stock yards had developed its water 
supply in 1873. The following, from 
“History of Fast St. Louis,” by Ro- 
bert A. Tyson (1875), is of interest: 


second pump received 


Water Works of the National Stock Yards 


Chey were built in 1873, by William 
Bement, had them 
Che building is seven 
Supported at the top 
ssed and 


engineer, who has 
in charge 
ty feet 


by immense 


since 
high 
timbers, cro 





TABLE | 
and Districts Included in System 





Granite City 
Division 


East St. Louis 
Division 


Belleville 
Division 
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braced in all directions in the main 
part of the building, from the ground 
up, are three great tanks, 
holding 600,000 gallons of Cahokia 
Creek water. It is conveyed by main 
pipes, 8 inches in diameter, to the vast 
yards, and through its avenue and 
streets by mains 3 inches in diameter. 
In the yards are 27 fire hydrants con- 
necting with the mains. To these rub- 
ber and 


wooden 


connected in 
case of fires more manu 
factories in the vicinity could be sup 
plied by these works in the same way. 


linen hose are 


Several 


By 1890 East St. Louis had enjoyed 
a substantial increase in population 
from 5,644 in i870 to 15,169 in 1890 

and was firmly rooted as a thriving 
center of industry and commerce. The 
water requirements were being pro- 
vided by the continual addition of 
plant and equipment. The consumers 
in 1890 had advanced to 847, or 1 tap 
per 18 population. 

In 1890-1 a circular pit 50 feet in 
diameter was added to the original 
structure to house two Holly-Gaskill 
crank-and-flywheel pumping units, 
one of 8-mgd and one of 6-mgd capac- 
ity. These two pumping engines were 
to perform a remarkable service rec- 
ord. They served at the initial loca- 
tion until 1904, then were moved and 
re-erected at the new station being 
built. The 8-mgd engine remained in 
service until 1938, or a period of 48 
years. The 6-mgd unit was dismantled 
for salvage in 1953 after a service of 
63 years. Both engines were in oper- 
ating condition when removed, and 
had served as standby equipment for 
several years preceding removal. 

The pumping facilities in 1891 con- 
sisted of 14-mgd installed capacity to 
handle clarified water and 6-mgd in- 
stalled capacity for pumping raw 
water from the river to the basins. 
Additions to the distribution system, 





which had reached 53 miles by 1900, 
continued to serve the increased de- 
mand for service. In 1900, 3,763 serv- 
ices were attached to the system, serv- 
ing a population of 29,655, or 1 tap 
per 7.9 population. 


Rapid Sand Filtration 
Introduced in 1900 


\ major addition was made to the 
plant in 1900 to meet the increasing 
demands for service. Eighteen New 
York filter tanks, 8 feet in diameter 
by 30 feet long, with a sand surface 
area of 207.7 square feet and a capac- 
ity 0.61 mgd each, were installed in 
a newly constructed building to func 
tion as gravity rapid sand filters, re 
ceiving settled water from the basins 
built in 1887. From the filters the 
water flowed to a water basin 
of 1.6-mg capacity, then to the su 
tions of pumps for delivery to the dis 
tribution system. A_ 10-inch 
water pipe was constructed from the 
standpipe 

It is significant to observe that the 
vear 1900 did not see many complete 
water treating plants, whereas East 
St. Louis had completed a 
making use of sedimentation and rap- 
filtration. Available records 
do not indicate the use of coagulants, 
but it is believed that [ 
coagulant was made as early as 1900. 

Upon completion of the 1900 addi 
tions, the plant was capable of filter 
ll-mgd rate. The supply 
works seemed adequate, but not for 
long. In 1903 four American filter 
units, 15 feet in diameter by 10 feet 
high, installed in an &89-foot ex 
tension to the filter building 


clear 


wash 


system 
id sand 


some use ot 


ing at an 


were 


New Pumping Plant Built 


In 1904 a complete new pumping 
plant, to be designated as_ the 
High Service Station, was built. This 
converted the existing pumping sta 
tion to exclusive low-service duty 
Equipment installed in the new plant 
included three Heine water-tube boil 
ers, the two crank-and-flywheel 
pumping units originally installed at 
the first station, also one Worthing- 
ton reciprocating pump of 5.0-mgd 
capacity, and a Prescott reciprocating 
pump of 5.6-mgd capacity. 


Raw Water Plant 


The original plant was converted 
to exclusive raw water pumping. The 
installed equipment included 1 Worth 
ington 10-mgd (1900), 1 Worthing 
ton 5-mgd (1901), and 1 Wood 10 
mgd (1902) pump. A substantial 
addition was made to the treatment 
facilities in 1906, when two sedimen- 
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PUMP ROOM of East St. Louls plant, showning three of the four centrifugal 
pumps driven by steam turbines. 


tation basins were built, each 100 feet 
by 220 feet by 14 feet deep, or 2.3- 
mg capacity. As the decade 1900-1910 
came to a close, East St. Louis had 
reached a population of 58,547, hav- 
ing almost doubled during the 10-year 
period. The consumer taps on the sys- 
tem had more than doubled, reaching 
9,637, or 1 tap per 6+ population 


Acquisition of Granite City 
and Belleville Supplies 


During this decade the acquisition 
of other supplies in neighboring towns 
was accomplished ; namely, the Gran 
ite City Water Company of Granite 
City, Illinois, in 1900, and the Belle 
ville Water Supply Company of Belle 
ville, Illinois, in 1908. Although East 
St. Louis and Belleville were estab 
lished communities in 1890, Granite 
Citv was just being born, so to speak 
It was invisioned by the pioneers that 
here in this bottom land, adjacent to 
the mighty Mississippi River, a centet 
of industry could be built. They built 
well, for today the citv of 30,000 


population is an industrial center, the 
largest industry being the Granite 
City Steel Company 

The water supply works was con 
structed in 1893 at Gabaret Island, 
taking its supply from the Missis 
sippi River. Two basins were con- 
structed, 86 feet wide by 387 feet 
long, of 4-mg capacity each. Boilers 
and pumps were provided, and 17,000 
feet of 18-inch cast-iron pipe to con- 
vey the water to a point that would 
ultimately the center of the 
town. The population was under 1,000 
at the time. The town site was platted 
and the town organized in 1897. 

The water supply works was ac 
quired by the American Water Works 
and Guarantee Company in 1900. In 
1905 facilities were provided for 
applying a coagulant to the water in 
the basins. At the time of acquisition, 
the distribution system contained 
58,000 feet of cast-iron pipe ranging 
in size from 12 inches to 4 inches in 
diameter 10,000 feet of 2-inch 
wrought pipe, in addition to 
17,000 18-inch transmission 


become 


and 
iron 
feet of 





TABLE 2 


Additions to East St. Louis and Interurban 
Water Company System’ 





Distr. 
Gains, 
Miles 


Services 
Gain During 


Number Period 


156 

847 
3,763 
14.344 
20 550 
36,706 
40,578 
50.374 





Starting with 1910 
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GRANITE CITY pumping and purification plant. This 12-mgd station was placed 
in service in August 1950. 


record consumer taps 
1903 are available. At this 
were recorded. The popu 
1900 was 3,122, which was 
1910, reaching 9,903. At 
2.390, 


he consumet taps were 


population per tap 


was a 
1918 


system 
until 
connection was made to the 


(,ranite Cty 
ntained operation 
This connec 

ided filtered water to Gran 
The station at Gabaret Is 
vas held as a The ba 
reset 


system 


reserve 


re used as clear water 


ITs ind when 


necessary, water 
from these reservoirs was pumped t 
the Granite City and the 


it so withdrawn was replaced 


system 


neriods of low demand 


Belleville, Illinois 


Clan 
years 


county seat of St 
existence tour 
Illinois 
Union, which occurred 
ISIS Che people who 
settled in the bottom lands ad 
river concluded the seat 
should be es 


as if 
state ol 


mitted to the 


> 


was ad 


December 3 


had 
jacent to the 
vernment 
tablished on higher ground. The spot 


of county go 
selected, known at the time as Comp 
has in 143 years of steady 
isen to the present city, a 
industry, mining and farm 

elleville Daily Advocate in 
its centennial issue, published October 
25, 1939 informative 
and interesting historical description 
of each segment of community re 


contained an 


which of course included the 
watel supply lhe 


cerpts taken from that issue: 


sources 


following are ex 
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No citizen of Belleville ever died of 
thirst, but at times the town nearly 
did. For nearly a century of stormy 
progress elapsed before the unlimited 
wate! secured. From 
pump to the Mississippi 
river was a long battle 

Like all other pioneer 
ville had no regular 
depending on small private 
the town pump. But 
go dry overnight as 


supply of was 


the town 


Belle 
water system, 
wells and 
shallow wells 
occurred in 


cities, 


can 
1854 

he Belleville fire department be 
1841. As an incentive to speed 
reward was offered 
1848 of $2 for 
cart to arrive at the 
and $1 for the second 


gan in 
the volunteers, a 
by the town board in 
the first water 
scene of a fire 
cart 

\bout 1863 the city engineer, at the 
request of the town board, made plans 
whereby 24 cisterns were dug in Belle 
ville of 1,000-barrel capacity to cost 
approximately $52 each. 300 feet of 
attached to each pump would 
reach any fire in any part of the city 
and the closest cisterr 

A new steam fire 
chased December 14, 
the tirst 
middle west 

Many false 
works were made, companies incor 
porated, but all in vain until 1885 
when a city-wide system of mains fed 
by lake reservoirs was constructed by 
the Belleville City Water Works Com 
pany 

Impressive as these 
lakes couldn't cope 
demands. Each summer 
threatened 


hose 


engine was pur 
1876, which was 
engine of its kind in the 


starts towards a water 


figures may 
with the 
the 


seem, the 
growing 


supply was 


New Development for Belleville 


In 1907 a well supply was de- 
veloped in the American Bottoms at 
the foot of the Edgemont hill and a 
pumping station was constructed. The 
well supply proved unsatisfactory and 
finally a connection was made with 
the East St. Louis when a 
16-in. pipeline was laid to the Edge 


system 
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mont station. On September 12, 1912, 
Belleville, Ill. started receiving its 
water supply from the Mississippi 
River. At this time there were 2,462 
consumer taps in the Belleville sys- 
tem, which was about 1 per 9 popu- 
lation. It is obvious that many people 
in Belleville used individual wells or 
cisterns rather than the public supply 
prior to the time the city was pro- 
vided with a dependable and safe 
supply. 


Three Systems Consolidated 


The East St. Louis, Granite City, 
and Belleville systems were consoli- 
dated in 1916, thus forming an inte- 
grated operation to be known as the 
East St. Louis and Interurban Water 
Company. Additions were continued ; 
six American filters were added. In 
1917-18, 12 rapid sand concrete fil- 
ters and a modern coagulant building 
and equipment were constructed, An 
additional settling basin of 4.5--mg 
capacity was built in 1917; followed 
by No. 2 clear well, of 3.0-mg capac- 
ity, in 1918. By 1920 a total filter- 
ing capacity of 28 mgd in 40 units was 
available. 

Other treatment facilities included 
five settling basins with total capac- 
ity of 17 mg, and two clear water 
storages of 4.6 mg capacity. At the 
close of 1920, 20,550 consumers were 
being served and during the year an 
average of 21 mgd was delivered to 
the combined system, including a rel- 
atively large industrial load, which ac- 
counts for the high consumption per 
consumer. 


Introduction of Centrifugal Pumps 

During the next ten years, 1920-30, 
centrifugal pumps, with prime movers 
consisting of motors and steam tur- 
bines were introduced to the pumping 
plants. During 1928 a 16-mgd steam 
turbine-driven centrifugal pumping 
unit was installed at the East St. 
Louis plant. A new water-tube boiler 
with superheater was provided to 
furnish steam of a suitable quality to 
the turbine. 


New Raw Water Supply 


In 1927 a new source of raw water 
supply was provided. This facility is 
located north of Granite City on the 
Mississippi River, 11 pipeline miles 
from the East St. Louis treatment 
plant and about 3 miles downstream 
from the mouth of the Missouri River. 
The installed equipment included re- 
volving screens and 75-mgd motor- 
driven centrifugal pumping equipment 
in three units. 

The pump delivers water from the 
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river through two grit tanks and 
23,902 feet of 54-inch Lock Joint con- 
crete pipeline to Granite City, then 
35,019 feet of 48-inch Lock Joint pipe 
to the treatment plant in East St. 
Louis. The pump building is located 
directly on the bank of the Missis- 
sipp! River. 

By 1930, 
being served by the system 
age daily delivery of 19.8 mgd during 
1930 was a little under the average 
for 1920, due to the depressed econo- 
mic conditions of the period, which 
caused a curtailment of industrial 
load. It is interesting to note that the 
yearly pumpage of 7,770 mg attained 
in 1920 did not recur until 1941, 
when the increased industrial activity 


36.700 consumers were 


Che avet 


created a new peak for one year ot 
7.813 mg. During the period 1920-41 
additional consumers were added each 


vear except 1939 


Improved Efficiency 


During the decade 1930-40 sub 
stantial improvements directed to an 
improved efficiency were made. The 
which had been 


high service station, 
1904, was pro 


built and equipped in 
vided with modern boiler equipment 
by the installation of three units of 
300-psi pressure, equipped with su 
perheaters and spreader-type stokers. 
The second steam turbine-driven cen 
trifugal pumping unit of 16 mgd was 
installed with an electrical alternating 
current generator on the same shaft, 
which provided the electrical energy 
for auxiliaries in the plant. During 
1940 an average of 20 mgd was de 
livered to the system, to which 40,578 
consumers were connected. 

Starting with 1940, by reason of the 
necessity for providing defense ma 
terials from this highly industrialized 
irea, the demands on the water sup 
ply were at an all time high and, be 
the materials, it 
necessary to 
installation of booster 
main 


Five 


cause of scarcity of 


became improvise with 
temporary 
pumps to serve until pipe for 
extensions became 
such booster pumps were installed at 
strategic locations in the distribution 
system. With the war ending in 1945, 
the last half of the decade was one of 
and during 


Was es- 


available 


resumed construction, 
1947-48 an all-time 
tablished for pipeline installation, with 
125,000 feet having been installed 
during each of the years. Al 
though the delivery to the 
dropped about 8 percent in 1946 duc 
to cutbacks in defense materials, it 
was obviously a temporary situation 
and the trend pointed upward. The 
construction schedule was planned 
to meet an anticipated long-term 


record 


two 


system 


growth, which has since proved to 
be proper. Pumpage to the system 
quickly recovered as industry ad 
justed from war to peacetime require 
ments and 1947 showed on increased 
pumpage of 16 percent over 1946. As 
the decade 1940-50 came to a close, 
although the history of the 
had heen one of constant growth, it 
was still apparent that major addi 
tions would be required in the im 
mediate future 


system 


New Granite City Plant 


Construction of a complete new 
plant to serve the Granite City area 
was started in 1949. It had been pre- 
viously decided to abandon the Gab- 
aret Island station. In this connection 
8,700 feet of 18-inch and 8,400 feet of 
20-inch cast-iron pipe, which had 
been transmission mains from the 
Gabaret Island station to Granite 
City, were removed, reconditioned by 
cement lining, and re-installed at other 
locations. The new 6-mgd pumping 
and purification plant was placed in 
operation in August 1950. It pumped 
to an elevated storage tank of 0.5-mg 
capacity that had been constructed. 

These new facilities assured Gran- 
ite City of stabilized pressures and 
sufficient quantities to meet the grow- 
ing demand on the northern portion 
of the system and further relieved 
the load which had imposed a strain 
on the main plant in East St. Louis. 
\t the end of 1950 more than 50,000 
consumers had used an average of 
20 mgd over the year. Additional 
filter capacity of 4 mgd was provided 
at East St. Louis in 1949 

Over the entire service the 
growth was pronounced. To provide 
for the increasing needs in the Belle 


area 


z 1 
“a 
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395 


ville area, located in the upland ap- 
proximately 200 feet higher than East 
St. Louis, expansion and moderniza 
tion of the booster plant were com- 
pleted during the late 1940’s. This 
plant, known as the Edgemont sta- 
tion, is located at the foot of the bluff 
S miles southeast of the main station 
in Kast St. Louis. Water flows into 
storage tanks, of 5-mg capacity in 
two units, from the main system. The 
pumps take suction from the tanks 
and deliver to the Belleville system, 
which includes facilities, a 
standpipe, and pumps located 9 miles 
southeast of ‘the Edgemont station 
These facilities, which had been steam 


storage 


operated for many years, were com 
pletely electrified and more adequate 
storage was provided. Delivery to 
Belleville averaged 4.5 mgd during 
1950 


1950 


The boom in home construction so 
prevalent in many the 
country after World War II was ex- 
perienced in this area in astounding 
Ideally located within 
easy distance of places of employ 


Since 


sections of 


proportions 


rose to 
This 


entire 


ment, scores of subdivisions 
supply the demand for houses 
situation the 
service area, which of course denoted 


additions to both 


prevailed ovet 


the requirement of 
plant and system 
The 
plant was increased from 6 mgd to 
12 mgd; 10-mgd filter capacity, con 
sisting of four Dorrco Aldrich units, 
was added to the East St. Louis plant 
\dditional storage and pipelines were 
added to the system to meet the re 


aan 
, | 


capacity of the Granite City 


EDGEMONT pumping station serves Belleville Division, some 200 feet higher 
than the East St. Louis and Granite City areas. Two of the three installed 
pumps are shown. 
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EXPANSION TO SERVE A GROWING COMMUNITY 


BELLEVILLE station has two 2-mil gal storage tanks and standpipes. The Edge- 
mont station pumps to this standpipe and storage. 


residential 
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tap pel 


in 1956 
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nsumet day in 
During 


the industrial con 
it per day had more 
from 22,312 gallons to 


Water 
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1940 the average was 
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iS anticipated and 
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irements, 
large capital expendi 
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increasingly 
elliciency was 
the increasing cost of op 

East St. Louis plant, 

‘ percent ol the 
treated and pumped, had always been 
ated, with coal 

indicated that 
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pase 


water 1S 


as fuel 
introduction 
W ith oil 


ld produce substantial 


isa fuel, 


steam generation costs 
omplished in 1951-2. In 
wo additional steam tur 


pro 


capacity ot 


entrifugal 
installed 


ne-driven 
62? 


punips 


centrifugal 
the 

electrical 
shaft 
capacity to 


mgd. Two of 
units have 
common with 
sufficient 

for the 

nt that had 

a motor-driven operation 
stallation of three 12-med 


raw watet 


been con 


facilities 
el at the 
iency and reliability. The 
known 


1956 the 


¢ ot 


rated sy stem were 
area widely 
center. Located on 


the Mississippi River 


ves an 


industrial 


ast side ot 
and being one of the great railroad 
centers of the world, East St. Louis 


is ideally situated for the movement 
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(ran 
center 


raw and finished materials. 
ite City an industrial 
and has the added advantages of a 
port city, being located on the Chain 
of Rocks Canal. Its largest industry, 
the Granite City Steel Company, util- 
izes the port facilities in shipping its 
products via the Canal and Missis 
sippi River. Belleville, located in- 
land, is a city of industry, an agri- 
culture center, and is exceptionally 
well located for ideal living condi 
tions 


also 1S 


By reason of its geographical loca 
tion, its variety of industry and its 
natural appeal to the homeseeker, the 
area provides the water utility the ad 
vantages that come with diversifica 
tion of service. During 1956, 50 per 
cent of the delivery was to industry, 
16 percent to residential, 9 percent to 
commercial and 11 percent to munici 
pal and water utilities. The 
balance of 14 percent was for miscel 


other 


laneous, plant uses, and unaccounted 


Present Production Facilities 

The production facilities have the 
advantage of being, to a considerable 
extent, self-contained. The largest 
base-load plant is steam-operated, 
with the choice of gas or oil for fuel 
This plant also generates power to 
supply one of the raw water plants 
located 1,500 feet from the main sta- 
tion and controlled from the main 
station. The stations utilizing pur- 
chased power have at two sources of 
electrical energy. 

The production facilities at present 
consist of two water pumping 
plants, Chouteau Island and East 
St. Louis, with a total installed ca- 
pacity of 126 mgd in six pumps; 
and complete treatment and 
pumping plants, East St. Louis and 
Granite City, with a total combined 
capacity of 54-mgd filtration in 54 
units, and 90-mgd pump capacity in 


two 
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nine units. The Belleville system 1s 
supplied from the Edgemont station, 
which contains an installed pump ca- 
pacity of 14 mgd in three units. This 
station, in 1956, delivered an average 
of 6.3 mgd to the Belleville area. The 
Belleville station receives its supply 
from Edgemont and is used during 
periods of heavy consumption, draw- 
ing water from both storage and de- 
livery to the systems 


Summary 

The beginning of this 72-year old 
operation was antedated by only ten 
supply plants in the State of Illinois 
including, of course, Chicago, which 
was established in 1840. After start- 
ing, it moved rapidly to provide facili- 
ties to improve the quality, as 1s at- 
tested by the construction of the set- 
tling basins in 1887 and the instal- 
lation of gravity sand filters in 1900, 
Many much larger cities in this coun- 
try did not provide filtration equip- 
ment until many years after the turn 
of the century: 

As the service area expanded, ad- 
ditions were consistently made to 
keep pace with a growing community. 
$y reference to the map and list of 
towns, the extent of the area served 
can be visualized. From north to 
south the distance is 25 miles. From 
the river to the most easterly consum- 
er, Scott Air Force Base, is 20 miles. 

Although the system is intercon- 
nected, the operation is controlled by 
divisions. The area served is one of 
the fastest growing in the country in 
both industrial and residential build- 
ing, and future growth may outdis- 
tance the past for a given period. No 
difficulty is anticipated with the wa- 
ter supply, however, as it is geared 
to handle the anticipated growth in 
the same efficient manner it has 
throughout its long history. 
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WATER WORKS PRACTICES 





Part 1—Causes of Hardness and Reasons for Reduction 


The forty-second of a series 


A... Hardness 


DEFINITIONS 

a. It has been said that the term 
“hard water” was originally used be 
fore the advent of water chemistry to 
describe water which vege 
tables such as beans and peas to be 
come tough or “hard” when boiled. 

b. The modern definition of hard 
ness is “ a characteristic of water... 
which causes curdling of the water 
when soap is used, an increased con 
sumption of soap, the deposition of 
boilers, effects in 
some industrial processes, and some 
times objectionable tastes in water.’ 


caused 


scale in injurious 


CAUSES OF HARDNESS 


a. In most cases, hardness is due to 
the existence in water of dissolved 
carbonates, bicarbonates, sulfates and 
occasionally the miirates of calcium, 
magnesium, and iron, but aluminum, 
manganese, strontium and zinc may 
also be included 

b. “The theoretical hardness of a 
water is the sum of the concentrations 
of all the metallic cations, other than 
the cations of the aikali metals, ex 
pressed as equivalent calcium carbon 
ate concentration.’’ This value is 
termed total hardness 

c. The psuedohardness of brines is 
due to the high sodium content which 
prevents sodium soaps from going in- 
to solution 


Types oF HARDNESS 


a. When the total hardness value is 
numerically equal or than the 
sum of the carbonate and bicarbonate 


less 


Ed. Note—Dr. Symons is Executive 
Vice President and Editorial Director of 
the Scranton Publishing Co., Inc 





by GEORGE E. SYMONS, Ph D. 


in this series, Dr. Symons discusses water works practices in the 
form of short school lectures, designed to assist operators, stu- 
dents, and others who wish to review fundamentals in this field. 





alkalinity, then all of the hardness is 
carbonate hardness. 

b. When the total hardness value is 
numerically greater than the sum of 
the carbonate and bicarbonate alkalin- 
ity, then the difference between the 
two is termed “non-carbonate hard- 
ness” and the alkalinity value is termed 
“carbonate hardness.” 

c. Before modern sanitary engi 
neering chemistry, the terms, “tem- 
porary hardness’ and ‘permanent 
hardness’ were in use. Temporary 
hardness was that hardness which 
could be removed by boiling the wa 
ter; permanent hardness could not be 
removed by boiling. 


(1) It was thought that temporary 

hardness was due to carbonates, and 
that permanent hardness was that due 
to sulfates and chlorides. 
?) Actually, temporary hardness 
was only that which could be removed 
by boiling the water and did not in- 
clude all of the carbonate hardness, 
particularly when magnesium was 
present, since calcium carbonate is 
soluble to the extent of approximately 
20 mg/L and magnesium carbonate 
is soluble to the extent of approxi- 
mately 100 mg/L. 

(3) These older terms should not 
he used since they are only approxi 
mate and may be quite misleading. 


AMOUNTS OF HARDNESS 


a, Waters are considered soft or 


hard, according to the amount of 
theoretical total hardness therein. 

b. According to Fair and Geyer, 
“Waters containing less than 50 
mg/l. of hardness are considered 
soft; those containing more than 100 
to 150 mg/L, the magnitude depend- 
ing upon the regional composition of 
available water supplies, are con 
sidered hard.” 

c. Since hardness of water is caused 
by the solution of chemical salts, it is 
to be expected that the natural hard- 
ness of water supplies will vary ac 
cording to the source of water. 


(1) Ground waters generally have 
a greater hardness than surface sup 
plies. 

(2) Water supplies in the Missis- 
sippi River basin are generally harder 
than those in the eastern and western 
states. 

(3) In 1934, the National Re- 
sources Board issued a “Report of 
the Water Planning Committee’, in 
which two maps were published to 
show the hardness of both surface 
and ground water supplies in the 
United States. (See Fig. 1.) 


DETERMINATION OF HARDNESS 

a, There are three fundamentally 

different methods of determining the 
hardness of water. 

b. Calculation is the most accurate 

method and requires a complete a- 
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WATER SOFTENING 
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Fig. 1—HARDNESS of surface and ground water supplies in the United States, 
from National Resources Board “Report of Water Planning Committee" (1934) 
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nalysis of all of the mineral constitu 
ents dissolved in the water. 


If all of the non-alkali metallic 
tions present are accounted for and 
1 quantitively, the theoreti 
can be calculated 
the carbonate and non 


dete rine 


] irdr ess 
total hardness is calculated 
g¢ the concentration of 
producing cation (cal 
magnesium, iron, aluminum, 
manganese, and strontium) by 
factor to obtain the 
calcium carbonate concen 


by multiplvi 
Cat h 


c1nmi 


hardne Ss 


zinc, 
the pre 


| per 
edu \ ilent 
tration and then adding up these cal 
culated ilues 


‘ 
j VoTl 


carbonate hardness is 
substracting the 
carbonate and bicarbonate alkalinity 


(expressed as CaC( hs) from the total 


‘ 


easily calculated by 
1 


hardness 


c. Soap Titration has long been 
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used as a rapid method of determin- 
ing hardness. 

(1) The principle depends on the 
fact that when a soap solution is add- 
ed to hard water, the fatty acid ions 
of the soap react first with and pre- 
cipitate all of the calcium and mag- 
nesium, etc. before a lather (foam) is 
formed 

?) By standardizing the soap solu 
tion and technique of the titration it 
is possible therefore to titrate the 
total hardness, using lather formation 
as the endpoint. 

(3) If desired, the calcium hard- 
ness alone can be determined by ad- 
justing the pH of the sample in the 
presence of ammonium chloride, be- 
fore titrating. The magnesium hard- 
ness is then calculated by difference. 

(4) Reference should be made to 
“Standard Methods for the Examina- 
tion of Water, Sewage, and Indus- 
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trial Wastes” for details of the tech- 
nique of procedure, standardization 
of reagents, and corrections for inter- 
fering substances. 

d. Compleximetric Titration is the 
term applied to the use of chelating 
agents as a means of hardness deter- 
mination. The method is also termed 
the “EDTA Titration” 

(1) The principle of the method 
depends on the fact that ethylene- 
diaminetetraacetic acid and its sodium 
salts (EDTA) will form stable chel 
ate complexes with metal cations. 

These chelates are complex 
compounds which hold the metal ions 
in solution (i.e. “tie them up”) in a 
way that prevents them from reacting 
as they normally would in solution. 

(2) Calcium and magnesium will 
also form similar complexes with cer- 
tain organic dyes to form a color; 
Chrome Black T will form a wine 
red color 

(3) When EDTA is added to a 
hard water containing Chrome Black 
T. the calcium and magnesium ions 
are removed from the Chrome Black 
T complex to form the more stable 
EDTA complex. 

When all of the calcium and 
magnesium are extracted from the 
Chrome Black T complex, the solu- 
tion changes color. 

... Thus the total hardness can 
be titrated bv using standard solu- 
tions of EDTA and the indicator 
Chrome Black T. 

(4) Differential titration of calcium 
and magnesium is possible by employ- 
ing variations in the basic technique. 

(5) Directions for the use of the 
EDTA method are to be found in 
“Standard Methods”. 


B ... Hardness Reduction 
i. . WHAT 


a, Water softening is a process for 
reducing of the hardness of a water 
supply. 

b. One method of softening is to 
add chemicals which will precipitate 
most of the calcium and magnesium 
salts, thereby reducing the total hard- 


ness. 


1s SOFTENING? 


(1) For this purpose, either lime 
alone, or lime and soda ash are added 
to the water in controlled amounts. 
This is termed the lime-soda process. 

(2) As a result of this treatment, 
not only is the total hardness reduced. 
but also the total mineral content of 
the water is reduced. 

c. A second method of softening is 
to substitute sodium ions fur the cal 
cium and magnesium ions in the wa- 
ter. y 

(1) In hard water 


this method, 





magnesium 
a relatively 
containing 


containing calcium and 
salts is passed through 
inert sand-like material 
sodium ions. 

(2) This material has the ability to 
release its sodium ions to the water 
and to take out of the water, the cal 
cium and magnesium ‘ons. 

(3) This material also has the abil 
ity to reverse this action and give up 
calcium and magnesium ions in ex 
change for sodium ions when treated 
with a sodium chloride brine. Thus it 
regenerated for reuse, when 
to soften water has been 


can be 
its capacity 
used up. 

(4) Inasmuch as an exchange of 
ions takes place, the material is termed 
an ion-exchange (or base-exchange ) 
material and the process is termed ton 
exchange (or base-exchange) soften 
ing. These substances have also been 
known as zeolites, a term which will 
be explained later. 

(5) In the ion-exchange method of 
water softening, the hardness of the 
water is reduced practically to zero. 
two sodium ions are sub 
stituted in the water for one calci1um 
ion, the weight of the dissolved miner- 
al matter in the actually in 
creased in the process 

For each 100 parts of hard 
ness calculated as calcium carbonate, 
the mineral content of the water will 
ion-change 


0) Since 


water 


be increased 6 parts by 
softening 


REASONS FOR SOFTENING 


a. To improve the quality of water 
because hard water will 


(1) Deposit scale in water heating 
and plumbing systems 
?) Increase the wear on fabrics 


3) Cause curdling of and 


: soaps 
the well known bath tub ring 
(4) Require more soap or syndets 
to produce cleaning 
5) Cause dryness and irritation of 
the human skin 
tastes, 


6) Sometimes cause parti 


cularly if iron is present 
7) Interfere with chemical 
esses in some industries 


b. To 


tures. 


pro 


reduce consumer expendi 


(1) Prior to the advent of synthetic 


detergents (syndets) the economics 
of water softening was always com 
pared to the savings in soap resulting 
from the use of softened water 


Studies of this subject 
to 1946 have been presented in the 
2nd Ed. of the AWWA “Manual of 
Water Quality and Treatment.” A 
summary of the various studies is 
shown in Table 1, but the data in 
Table 1 on dollar savings are based 


prio! 
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TABLE | 
Soap Wastage By Hard Water Per Person Per Year 


Based on a Reduction in Hardness of the water to 85 mg/L 


Soap Costs Estimated at 


Original 
Hardness 
mg/L 


$25 per pound 





on a soap cost of $0.25 cents a pound 
rather than the 1930 to ‘40 values of 
approximately $0.16-$0.17 a pound 
used by the investigators during that 
per'od. 

On the basis of the decrease 
in soap use alone, it that 
municipally softened water will save 
consumers from $0.50 to perhaps 
$5.00 a year per person depending on 
how hard the water supply is before 
treatment. 


appeal S 


(2) With the introduction and 
growth of syndet use, many persons 
predicted that the need tor water 
softening would be lessened, but it 
has recently been observed that “the 
shift from soap to synthetic detergents 
did not entirely eliminate the hard 
water problem.” 

. A study at Purdue University 
and the Michigan Dept. of Health by 
Ringrose in 1951 determined the 
drawbacks of hard water, which could 
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not be overcome by the use of syndets. 
The advantages of water 


I cdi ate d 


softened 


vere is follows 


Item Cost to Consumer 


ng water 
ninating 
formation ) 


heat 
less 
and replac ing 
Reduced by 
scale) 3% less 
vf fabrics 
and tear 
less 
utensils 
sott wate! less 


replacements less 
ler and labor 
bathtub rings less 


sumption less 


are other advantages to 
which the dollar 


WATER SOFTENING 


value is difficult to assign, such as 
less water spots on dishes and silver 
wear after washing, etc. 

It has been shown many times 
that once a person becomes accustom- 
ed to soft water, either completely 
softened by ion-exchange or partially 
softened (to 85 to 100 mg/L) by 
municipal lime-soda softening, he will 
not be satisfied to return to the use 
of a hard water supply. 

c. To obtain other benefits in treat- 
ment. 

(1) Better coagulation is obtained 
in water softening plants employing 
lime-soda softening. 

(2) Better bacterial removal is ob- 
tained in plants using lime-soda 
softening. 

Higher bacterial loading can 
be handled. 


Greater bacterial kills can be 
obtained at the high pH obtained. 

(3) The suspended solids load on 
filters is reduced, and washing is re- 
duced. 

(4) The color of the water is im- 
proved. 

(5) Chlorine dosage may be re- 
duced. 

(6) The amounts of coagulating 
chemicals may be reduced. 

(7) Water supplies for steam 
boilers are improved and contain less 
scale forming solids and require less 
further treatment as well as less boiler 
maintenance. 

(Ed. Note: The next part of this 
lecture will cover the details of the 
different types of softening processes 
and the economics of softening.) 








Award Winning Florida Water & Sewage Plant Operators 


year’s (1957) winners of awards for 1956 maintenance and opera- 
are here pictured. They are as follows: 


Annually the Engineering Division of the 


Dept. makes av 


' | 
water and sewage 


Operators 
Fy | 
ief, Water 


Supt., Coral Gables 


ipt., Myrtle Grove 
»Dinsor Supt 

M. Wright, 
y, Supt., West Coral 


Utilities | 


Way 


mmunity orp.) 


Supt., Orlando Sewage 
Yoder, Supt., 
Shreve Ir., 
Supt., 


Winter Haven 


_ase 


llers, Supt., Vero Beach Water Plant 

irson, Supt., Tampa Sewage Treatment Plant 
\lexander Orr Water Plant, 
Supt., Eustis Sewage Treatment Plant 
sradenton Sewage Treatment Plant 


George Solberg 
W. B. Adams, 


Perry Cessna, Supt., 


Supt., 


Florida State Health 
ards to the superintendents of the best operated tor 
plants in the state for the year previous 


Supply & Treatment 
f Health, Jacksonville 
Sewage 
, Skycrest Sewage Trtm’t. Plant, Clearwater 
Subdivision Water Plant 


Lake Wales Sewage Treatment Plant 
Supt., Hollywood Sewage Treatment Plant 


Water 


lreatment plant 

Clewiston Water Plant (US Sugar Corp.) 
Supt., Ocala Water Plant 
Sewage 


This 
Award Denoting 


Section, 
No award 


Treatment Plant 


Best operated activated sludge plant 
Best operated activated sludge plant 
Best operated lime-soda softening plant—serving subdivisions 


more than 10,000 population 
less than 10,000 population 


under 10,000 population 


and Sewage 


Best 


Best operated trickling filter plant 
Best operated trickling filter plant—over 10,000 pop. 
Best operated primary treatment plant 


Best operated sewage treatment plant 
operated filtration plant 


under 10,000 population 
(split) 
under 10,000 population 


any class 
under 10,000 population 


Best operated lime-soda softening plant—10,000 to 25,000 pop. 


Treatment plant 


Miami 


John W. Wakefield, Chief, Sewage & Industrial Waste Section, 


Florida State Board of Health, Jacksonville 
Helms, Supt., Winter Haven Water Plant 


Edward T 


No award 
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Best operated primary treatment plant 
Best operated lime-soda softening plant—under 10,000 population 
est operated primary treatment plant—over 10,000 population 
Best operated lime-soda softening plant—over 25,000 population 
Best operated trickling filter plant—under 10,000 pop. (split) 
Best operated trickling filter plant—over 10,000 pop. (split) 


under 10,000 population 


Best operated primary treatment plant—under 10,000 population 





ee A asa } 
ee ea: ~T is 


ANODES 


>n water claritier 


Pret es 


distribute protective 
structure 


Protection of Equipment by 


ORROSION of submerged o1 

buried metals is an electrochemical 
process resulting from electric cur- 
rents passing between the metal sur- 
face and the surrounding medium 
Attack occurs at the points where 
these currents leave the structure. 
Conversely, no attack occurs where 
the currents enter the structure. The 
corroding areas are anodic, the non 
corroding or protected areas cathodic. 
The so-called corrosion currents can 
be galvanic in nature or can be stray 
currents from an external source. 


Ed. Note: Mr. Meeker’s paper, presented 
before the Illinois Section of the Am. Wa- 
ter Works Assn., has been released for 
publication in Water & Sewage Works 





by J. M. MEEKER 

Design Engineer 
Electro Rust-Proofing Corp. 

Belleville, N. J. 





Mechanism of Corrosion 

Galvanic currents can be compared 
to the action of a battery, which de- 
rives its voltage from two materials 
of different solution potentials in con- 
tact with an electrolyte. The potential 
difference in a corrosion cell can re- 
sult from dissimilar metals in contact, 
breaks in a paint film or mill scale, 
stresses in the metal, differential aera- 
tion, the presence of a layer of mud 
or sand, or other variable factors. The 
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urrent along full length of rakearms and center 


battery thus set up is effectively short 
the structure itself, and 
currents are allowed to 


circuited by 
corrosion 
flow. 

A structure under the influence ot 
an external potential field may suffe1 
accelerated due to stray 
currents. The metal structure, which 
usually provides the path of least re 
sistance, will pick up current and dis- 
charge it at another point to the sur 
rounding medium. The point of cur 
rent loss is attacked, of course, in the 
same manner as if the current were 
galvanic in nature. 

This type of corrosion is commonly 
found where the electrolyte surrounds 
the structure (for example, pipelines, 
lead cables, harbor facilities) rather 


corre SiC ym 
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EFFECTIVE CORROSION CONTROL 


RECTIFIER unit mounted on center structure of water plant clarifier supplies 
protective current that flows from anodes to submerged metal surfaces of 
clarifier. 


where the structure surrounds 
electrolyte. Stray cur- 
include direct current 
railway latural earth cur 
welding machines, and cathodic 
on other buried 
Both galvanic and stray 
metal into solu 
amount electrochemically 
magnitude of the 


ores the 
ent sources 
systems, 
rents, 
rectiliers, 


protec tio1 


uctures 


irrents carry 1ons 
tion im an 
juivalent to the 


current 


Methods of Control 


Che principal measures for control 
ling corrosion of this nature include 
treatment of the 
corrosion-resist 


paints and coatings, 
corroding medium, 
ant materials, and the application of 
cathodic protection. Each has its ad- 
vantages [o1 situations. Obvi- 
each has its limitations; for ex- 
ample, cannot be 100 per 
cent pertect, treatment of the electro- 
lyte is not always possible, use of ma 
to attack may be un 
and physical factors may 
cathod 
1 combination of 


SOTTIE 
ously, 


coatings 


terials subject 


avoidable, 
rule out protection 
(iter two or 
more methods applied to a given prob 
lem in the proper relationship to each 


other will 


produce the most effective 
control lor 
a well-coated and wrapped 
will require 
small fraction of the protective cur 
rent a bare line. The ca 
pacity of the cathodic protection sys 


and economical system 
instance 


buried pipeline only a 


| 

needed by 
tem designed to protect only that por 
tion of the pipe left exposed by flaws 
in the coating will be correspondingly 


reduced, as will the installation, main 


tenance and operating costs 


Principles of Protection 


The basic prt inciple of cathodic pro- 
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tection, simply stated, is the transfer 
of the anodic process by which corro- 
sion occurs to an auxiliary electrode 
placed in the electrolyte. The struc- 
ture is made the cathode by reason of 
a direct current caused to flow to it 
through the surrounding medium. 
When the applied protective current 
superimposed upon the corrosion cur- 
rents leaving the anodic areas of the 
structure results in a net current flow 
of zero, control of the corrosion is 
complete 

Protective current is supplied from 
galvanic anodes coupled directly to 
the structure, or is impressed through 
an anode system by an external direct 
current power supply. The choice of 
methods is dictated by physical and 
environmental conditions, by econom- 
ics, or both 

Galvanic anodes provide a driving 
voltage according to their position in 
the electrochemical series with respect 
to the metal to be protected. The two 
most commonly used materials, mag 
exhibit a potential 
volt and 0.25 volt, 


nesium and zinc, 
difference of 0.7 
respectively, to protected steel. The 
anode consumption rate 1s determined 
by the current flow and by the anode 
efficiency, which may be as low as 
50 per cent due to impurities and self- 
corrosion. 

Impressed current systems utilize 
a rectifier, a battery, or a direct-cur 
rent generator to supply current to 
the anodes connected to the positive 
terminal. The negative terminal is 
grounded to the protected structure. 
Rectifiers are the most widely used 
power source due to their simplicity, 
durability, convenience, and ease of 
adjustment. Other sources are used 
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where alternating-current supply is 
not readily available. 

The anodes may be of the sacrificial 
or permanent type. Sacrificial anodes 
include aluminum and iron ; platinum, 
graphite, and high-silicon cast iron 
are essentially non-sacrificial. The 
former are designed for a_ specific 
useful life and must be replaced at 
regular intervals. The permanent 
types represent a higher initial invest 
ment and are more subect to break 
age and damage. Nevertheless, where 
conditions permit, their use may rep 
resent a substantial saving in mainte 
nance 

The principles of cathodic protec- 
tion have long been known. However. 
its major development has been with 
in the last 20 years and it is steadily 
finding a wider acceptance and use 
The facilities to which it is success 
fully applied include pipelines, water 
tanks, water and treatment 
equipment, wells, ships, hulls and hal 
last tanks, traveling 
screens, steel piling, and others 


costs. 


sewage 


condensers, 


Limitations in Application 


It is necessary to recognize the ex 
istence of limitations to the applica 
tion of this method of corrosion con 
trol. These are generally imposed by 
the characteristics of the environment, 
the structure, or both. Since the fun 
damental theory of cathodic protec 
an electrical 
conducting 


tion involves passage of 
current through a 
dium, the soil o1 


me 
such 
as to permit flow of the protective 
current in the required amount 
Although variations in conductivity 
within a reasonable range can be over 
come in the design of the system, 
there are limits beyond which cathod 
ic protection is neither practical nor 
has not 
been successfully applied to tanks 
storing steam condensate, which is 
essentially distilled \lso, ap 
plication is considerably more difheult 
the country where 


water must be 


economical. For example, it 


water 


in some parts of 
the water supplies are very low in dis 
solved solids. Fortunately, most wa 
ters and soils of a corrosive nature 
lend themselves favorably to the ap 
plication of cathodic protection from 
a conductivity standpoint. 

From a structural standpoint, sym 
metry and simplicity favor cathodic 
protection ; complexity, shielded areas 
and inaccessibility work against its 
successful use, sometimes to the point 
of ruling it out entirely (for economic 
reasons) in favor of other control 
measures. 

The two limiting conditions men- 
tioned are not independent of each 


other ; what would be a difficult de- 





sign problem in a fresh water medium 
might be greatly simplified in sea wa- 
ter due to its conductance 
ind the better current distribution to 


superior 
| } 
ve expected 


Early Installations 
by Rule of Thumb 

In the water works field by far the 
widest application of cathodic protec- 
tion has been to water storage tanks. 
In the past 20 years perhaps 15,000 
tanks in the United States have been 
placed under protection, the majority 


] used for some phase of public 


e1nYg 
water! supply 
Vanv of the early installations were 


made in a more or less standard man 


ner without re 


rard for the many vari 
which should be 


ibles considered in 
the system design This was due for 
the most part to the lack of knowlede 
ind the early stage of de 


the process. The result 


tine 


il the 
elopment ot 
satisfactory operation in those 

} , » 9 ] 

where the conditions ot the job 
ened to match up with the equip 
and only partial pro 
should be 


any 


installed, 
in other cases. It 
the latte1 


current 


Cases 
properly applied, 


ough inadequate in amount or dis 


tribution for complete protection, had 


' 
al ettect 1 reducing 


corro 
have been a iew devices in 
old under the name of 
and using some 
which 
tther water trou 


} 


had no scienti 


claimed to 


bles but which fact 
fic basis operation ind did not ac 
complisl } ired result 

n tl | red 1 iit 


] 


cathodi 


(One ot 
these so protection 
systems involved 
t through an element mounted 
uutside ¢« the 
thar 
; 


Fortunately, 


direct 


passage ol 


tank with no 


result consumption of 


powel it is becoming 


increasingly difficult to market a 


product whose 


t 
not he 


basic prin iples can 


cle monstrate d 


Anode Materials 


Most of the « 
cathodic protection systems used mild 


irly water tank 


carbon steel rods as anode material 
\lthough this was relatively cheap, it 
disadvantages of excessive 
causing installation and ser\ 
icing difficulties. In some cases objec 
tions were raised to the anode deteri 
oration product 
Ne veral erades of stainle me anne 
have been used in an effort to provide 
However, 


longer life performance 


was somewhat erratic, varying from a 
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ALUMINUM anode installation for protection of filter wash piping. 


low consumption rate up to essentially 
the same rate as carbon steel. 
\luminum is the most commonly 
used anode material in water tanks 
and has several outstanding advan 
tages. It is light in weight, easy to in 
stall, and available in a wide range of 
rod sizes. Its good machineability fa 
cilitates making up long anodes from 
standard lengths using threaded cou 
plings or other means. Its rate of con 
sumption under applied current 1s 
predictable, allowing the anodes to be 
designed for the desired life and a1 
rangements to be made for regular 
servicing. The anode degradatio1 
product is aluminum hydroxide, 


which usually is not objectionabl 


Permanent Anodes 


Due 
rials and installation labor, there has 
been effort toward the 
development of non-sacrificial anodes 

Platinum 
used rather extensively in water tank 
work The 
what limited, however, due to several 
inherent disadvantages. The high cost 
of this material $100 an 
ounce—requires that the anode take 
the form of a very fine wire. The 
length of anodes usually needed for 


to rising costs of anode mate 


considerable 


wire anodes have been 


use has become some 


almost 


tanks necessitates tying the platinum 
into an insulated copper feeder wire 
at regula intervals to prevent exces 
sive voltage drop and current attenu 
ation along its length. This procedure 
introduces the problem of attack at 
gas liberated 
by the anodic reaction. Should one or 
more of these joints, which are very 


the joints by oxygen 
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difficult to from oxidation, 
fail in service, the copper feeder wire 
will deteriorate rapidly and the anode 
will be lost. 

Graphite and 14.5 percent silicon 
cast iron have been rapidly developed 
as anode materials and are superior 
in many 


protect 


ways. New shapes and sizes 
allow them to be made up in almost 
required and they show 
rates under 
\ distinct advantage 
they possess over sacrificial anodes is 
thei operating voltage in a 
given environment, as opposed to the 
need for constant rectifier adjustment 
to compensate for the increasing re- 

with time of a sacrificial 
lLimitations include somewhat 
higher weight and a tendency toward 
brittleness, requiring care in handling. 
\lso, where icing conditions occur, 
fall removal is required to preserve 


iny\ rorm 
deterioration 
most conditions 


very low 


stable 


sistance 


anode 


the anodes for the next corrosion sea 
Son 


Anode Mounting 

satisfactory 
method of suspending water tank an 
odes is from the roof plates, with a 
covered access opening provided at 
each anode location. The d-c wiring 
is run in conduit from the rectifier 
at the base of the tank to the top 
of the tank, and then under the roof 
to each anode. Most installations can 


The most generally 


be made and serviced without the nec 

essity of anyone entering the tank 
Other works that 

lend themselves favorably to cathodic 


water facilities 
protection include flocculators, clari- 
fiers, filter piping, and sludge blanket 
1957 
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— ie a WR Re — 


WATER TREATMENT unit, showing anode arrangement for supplying and distributing protective curren? to ai submerged 
metal surfaces. 


treating equipment. For the 
part these structures are con- 
siderably more complex than tanks 
because of the presence of baffles, 
rakearms, agitators and piping. Spe- 
cial consideration must be given to 
the anode distribute the 
protective effect to the various zones 
which are shielded from each other. 
In some cases as many as four separ- 
ate circuits using one or more rectifier 


~ 


type 


most 


design to 


units are required 

\dditional problems are introduced 
by rotating equipment. For example, 
protection of the rakearms of a clari- 
fier requires that the anodes be 
mounted directly on the arms. The 
current must be transferred from the 
rectifier to the anodes through a mov- 
contact. This is usually accom- 
plished by mounting a ring of heavy 
hare trolley wire on a rotating part 
of the structure and a spring-loaded 
shoe or brush at a stationary location. 

In the flocculators where 
the entire shaft and paddle assembly 
rotates, the anodes are mounted on 
the basin wall, floor, or baffles, and 
the current is returned to the rectifier 
through a moving contact on the shaft 


ing 


case oft 
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in the dry well, or even under water 
if necessary. 

Non-sacrificial anodes are particu- 
larly adaptable to this type of equip- 
ment for several reasons. The flexi- 
bility of the segmented type, where 
short lengths are assembled in strings 
by means of special wire and connec- 
tions, improves the current distribu- 
tion over extended or complex areas. 
The spacing between anode segments 
can be adjusted to suit the require- 
ments, and the anode string can fol- 
low the form of the structure. 

Taking this type of equipment out 
of service is often inconvenient or im- 
possible at certain times of the year. 
Therefore. elimination of periodic 
anode replacement is most. desirable. 
In recognition of this, non-sacrificial 
anodes have been used for several 
vears under the conical portion of Ac- 
celators and Precipitators. Severe ic- 
ing conditions are not usually en- 
countered in treating equipment and 
the anode locations can be chosen to 
minimize the possibility of damage. 


Evaluation of Performance 


Of primary interest to owners and 
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operators is the question of how to 
evaluate the performance of a cathod- 
ic protection system. The most com- 
mon method is visual observation, 
which is often convenient but some- 
times unreliable. Where protection 
has been applied to an old previously 
corroded surface, appearance alone 
will not always disclose whether the 
pits are active or inactive. This can 
be determined by testing the pH of 
the contents of the pit; active pits 
have a low pH, whereas a value of 
9 or higher indicates corrosion has 
been stopped. Measurements should 
be made immediately after draining 
the water. Visual inspection is more 
satisfactory in a scale-forming water, 
since the salts plated on the tank 
walls by the action of the protective 
current are evidence of adequate pro- 
tection. 

Test coupons or panels have also 
been used quite extensively. It is us- 
ual practice to ground one to the 
structure so that it is included in the 
protective circuit, and to insulate one 
to serve as a control. Accurate com- 
parisons of appearance and weight 
loss can then be made. There are sev- 





eral disadvantages to this method 
which limit its usefulness. These in- 
clude (a) the difficulty of producing 
the same surface conditions on both 
the panel and the protected structure, 
the uncertainty that the panel 
will receive the same current density 
as all parts of the structure, and (c) 
the absence of the same stresses in the 
panel as are present in the structure 

From an engineering standpoint, 
measurement of the potential of the 
structure to the surrounding medium 
is considered the most revealing meth 
od of evaluation. It has estab 
lished that when this potential is 0.85 
volts or more negative, measured with 
reference to a copper-copper sulfate 
half cell placed on the protected sur 
reduced to 
sometimes 


, 
(D) 


been 


face, corrosion has been 
zero. Another criterion 
used is the increasing of the negative 
potential of the unprotected surface 
by the arbitrary amount such as 0.2 
or 0.3 volt 

\ series of 


known as a potential profile, is made 


these measurements, 


over representative areas of the struc 


ture a high-resistance voltm«e 


ter or potentiometer, with the refer- 


using 
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ence electrode on the positive termi- 
nal and the tank connected to the neg- 
ative. Accurate equipment and prop- 
er methods must be used to obtain 
meaningful results, and care should 
be taken to cover the critical areas 
of the structure. Since the response 
of a structure to protective current 
is subject to change with time, peri 
are sometimes advis 


odie rechecks 


able. 


Maintenance Required 

No cathodic protection system will 
perform effectively unless it is main- 
tained in continuous operation and 
kept in proper adjustment. Most 
apparent failures are attributable to a 
tendency to overlook this point. Per- 
haps this is because cathodic protec 
tion is a silent con- 
trast to the squeaking wheel that gets 
causes no immediate dis- 


process and, in 


the grease, 
tress upon ceasing to operate 
Generally two separate maintenance 
functions are required. The first is 
eoular checking and adjustment of 
the current output ; th second, anode 
replacement and minor repairs. The 


responsi 


first, of course, must be the 


405 


bility of the owner, while the second 
may be done either by the owner's 
personnel or by contract with an out- 
side firm offering these services. The 
use of non-sacrificial anodes will re- 
duce the frequency of adjustments 
and in non-icing areas will largely 
eliminate the need for regular serv- 
icing. 

There are available several methods 
for automatic regulation or indication 
of malfunction, but they have not 
been sufficiently developed for gener- 
al use with water tank systems. Con- 
scientious maintenance will always be 


the best insurance. 


Summary 


In suinmary, it may be said that 
in many instances cathodic protection 
is the one method by which the cor 
rosion rate can be essentially reduced 
to zero. The requirements for accom 
plishing this are provision of suffi 
cient protective current for the par 
ticular application, provision of means 
to distribute the current to the sur 
face where it is needed, and continu 
tus and proper operation of the re 


ulting system 





Winchester, Va. Dedicates New 
Filtration Plant and Pipe Line 


Senator Harry F. Byrd, Jr. Makes Dedicatory Address 


Winchester, Va., 
not the 
communities to 
piped public water supply system 
Wooden pipes in the system date 
back to 1808 and iron pipes to 1826 

On June 26, 1957 about 140 citi 


was amongst the 
earliest of 
install a 


earliest, if ver) 


\merican 


and officials saw Winchester’s 
new 7 M.G.D. Filtration Plant, and 
15 miles of 24 in. cast-iron supply 
line from the plant to the city, dedi- 
cated. Senator Harry Flood Byrd, 
Ir. a “home town boy,” 
dedicatory address, in which he re 


zens 


WATER & SEWAGE 


made the 


viewed the tong history of Winches 
ter’s public water supply from lime 
“here and there” which 
into the system as 


stone springs 
were connected 
Winchester 

lhe the 
Shenandoah River, some 15 miles up 
stream of the city, will serve Win 
chester in perpetuity and the supply 
is much softer than that from the 
limestone springs. 


grew 


new supply from famed 


The new project, designed and en 
Morris H 
Potter 
has been 


Klegerman 
New 


con 


gineered by 
of Alexander 
York City, 


struction cost of $2.3: 


Kners. of 


tata 


bt l 
353.575 


575 under the 
administration of Lee Grant. who has 
served Winchester as superintendent 
of water prior to his 20 vear tenure 
Manager. The plant will be 
operated under supervision of Sam 
superintendent of water 


as City 


H Reave S, 
and sewage 
The new plant known as the 
“Percy D. Miller Water Treatment 
Plant’ was so named in honor of Citi 
zen Miller who served on the Town 
Council for 24 vears, during 18 of 
which he served as chairman of the 
water and sewage committee. It was 
Miller who fought hard and 
a water supply that would 
be softer than the now discarded lime 
stone spring supplies and a source of 
water that Winchester could 
and STOW on. They have 
that—a supply in perpetuity 


Citizen 


long for 


grow 


now just 
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t Pritchard, Ala. 


13 143 tt 


Water 


7ic 
] ~ 


Works 


In many cities, elevated tanks and storage 
reservoirs represent the largest single invest- 
ment in the water distribution system and yet 
maintenance and proper care thereof are 
sometimes postponed year after year. 


tanks 
n Gia.) 


Water Tank Maintenance 
and Cathodic Protection 


ODAY the care and maintenance 
4 of elevated steel tanks, standpipes 
and storage reservoirs are being given 
considerably more attention than dur- 
ing recent years by water works of- 
ficials and city councils. In many cit- 
ies they usually represent the largest 
single investment in the water distri- 
bution system. Yet the maintenance 
and proper care thereof, are some- 
times postponed year after year. 

Advantages of elevated storage 
tanks or standpipes in a distribution 
system may be listed as follows: 

1. Reduces the size of purification 


*Ed. Note [his article was presented at 
the Water Works Short Course of Miss- 
issippi State College and released for pub- 
lication in Water & Sewage Works. 
SEPTEMBER, 
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by CLARENCE D. LAMON 


Mr. Lamon is Manager, Water Works and Sewer Board, Prichard, 
Ala. In this article he gives not only excellent pointers on inspec- 
tion, cleaning, preparation, and protection of water tanks, but 
also gives a model proposal contract, and specifications. 





facilities or the number of wells re- 
quired. 

2. Reduces necessary capacity of 
high-lift pumping equipment. 

3. Reduces size of transmission 
mains. 

4. Makes better uniform water pres- 
sure available. 

5. Maintains service during inter- 
ruptions in power supply or failure 
of equipment. 

Once an elevated storage structure 
is built and in service, the question 
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of maintenance arises immediately. 
The average life of a steel water tank 
structure is estimated at from 50 to 
60 years. The depreciation value of a 
tank may be estimated from the first 
cost and the remaining life of the tank. 
For example, a $50,000 tank would 
depreciate about $825 annually. Even 
though some water works officials are 
not aware of annual depreciation cost, 
a silent destroyer daily eats away at 
the metal of their tanks, impairing 
the soundness of their investment. 





Phis silent destroyer is rust. Elimi 
nating the cause of rust would pro- 
life of a tank. It is a well 
known fact that it water and 
metal to make rust and corrosion. By 


long the 
takes 


keeping the proper covering between 
the water and metal, rust is prevented 
from forming. Without rust there is 
no depreciation and the life of a tank 
is extended indefinitely. There is no 
structure which more aptly bears out 
the truth of the “ounce of prevention” 
formula than steel storage 
tank 

lo assure long life and prevent the 
formation of deep-seated rust or cor- 
steel tanks should be given 
proper care. This is done by thor- 
oughly inspecting both the inside and 
outside at intervals not exceeding two 


does a 
rosion, 


or three years, depending on the oper- 
ating conditions and experience fac 
tors of the particular utility 


The Water Tank "Racket" 


In some cities and towns the mu 
eovernment and the water 
ficials frequently change dur 
interval tank 
painting job and the All records 
and the valuable « xperience gained in 
one cleaning and painting job may be 
con 


icipal 
vorks ¢ 
ing the between one 


~ 


next 


lost and be of no assistance in 
templating a future painting job 
works officials are now 
generally aware of fraudulent 


tices of some unscrupulous tank main- 


Most wate 


prac- 


tenance companies soliciting tank 


ainting and repair work. The high- 


| 

pressure salesmen of these unscrupu 
lous or fly-by-night firms start work 
a water tank owner by claim- 


ing on 
ing that they are just passing through 
town, and being interested in water 
maintenance observed the dan 
They 
have 


tank 
gerous condition of their tank 
may that they 
looked over the tank, noticed signs of 
observed that the sway rods 
were and that the tank 
should be repaired and painted im- 
mediately to protect the metal before 
it gets worse, or before the tank blows 


also pretend 
leakage, 


1 > 
loose, 


urge 


over from heavy winds 

These firms mostly operate in 
towns under 10,000 population. Their 
representative or contact men gener- 
lly have with them and present their 
wn form of contract. They have sev- 
eral type forms, all worded for their 
advantages, usually very loosely, with 
guarantees that are not specific and 
are worthless as far as enforcement 
is concerned. They will also present 
the type of contract they think they 
can induce the owner to sign immedi- 
ately, without giving him adequate 
time to thoroughly examine it or time 
to have it appoved by a legal advisor. 
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If a water tank reaches 20 years of age and it is suspected that 
regular inspection and maintenance of the tank has not been of the 
best, it is advisable to have a complete inspection made. 





Usually the contract has a clause or 
statement that “the contract is void 
if not executed within twenty-four 
hours”. 

One of these forms of contract pro- 
vides for the owner to furnish all ma 
terials. Another form provides for the 
contracting firm to furnish all mate- 
rials, and they will claim that their 
materials meet or excel government 
specifications. However, the materials 
are generally of the lowest grade. In 
either form of contract that these 
firms present the contracting firm 
furnishes all labor and equipment for 
cleaning, repairing and painting the 
tank. Generally found in the fine print 
is a clause stating that the equipment 
such as air compressors, welding ma 
chines, and pneumatic tools, if needed, 
will be charged for at so much per 
hour; loose rivets will be replaced at 
so much each; and electric welding 
of pits and seams will be charged for 
at so much per square inch. When 
such an agreement is signed, it ap 
pears that this part of the contract 
work is merely incidental to the clean 
ing and painting, so as to put the 
tank in first class condition at what 
looks like a bargain price. 

\fter one of these contractors goes 
to work, however, and the tank has 
been emptied for cleaning and paint 
start. They claim that 
discover loose rivets that need 
seams and pits that need 


ing, troubles 
they 
replacing, 
welding, and that the saucer and spid 
er rods need extensive repair or re 
placing. All of this type of work was 
mentioned in the fine print of the 
contract, but was merely incidental be 
fore signing. When the work is com- 
pleted the tank job has cost several 
times the amount proposed in the be- 
ginning ; and two or three times more 
than a reliable responsible tank con 
struction and repair company would 
have charged to put the tank in first- 
class condition. 


Inspection 

lf a water tank reaches 20 years 
of age or more, and it is suspected 
that regular inspection and mainte- 
nance on the tank has not been of the 
best, it is advisable to have a complete 
inspection made. Or if a water tank 
structure has been neglected and it 
is evident that it needs some repairs 
before painting, the owner should 
know definitely what kind of paint 
job is needed and what repairs are 


necessary before he enters into a con- 
tract to have work done. 

On the basis of experience, a sched- 
ule for cleaning and painting the tan' 
at proper intervals should be set up 
A short time before the tank is to be 
overhauled, it should be examined. Ii 
the owner does not have someone in 
the organization who is capable of in- 
specting the tank, then some capable 
and competent expert not involved 
with a contractor or interested in the 
profit to be made should be consulted. 
Usually the tank manufacturer has 
experienced men for this service. For 
a normal charge they will submit a 
written report showing the condition 
of all parts of the structure. Be pre 
pared, however, to empty the tank 
for the inspection, as this is the only 
accurate and complete way the in 
terior can be inspected. 

With a complete independent re 
port on the structure, a proper form 
of contract can then be drawn up, 
together with specifications suitable 
for the performance of the required 
work. The American Water Works 
\ssociation has standard specifica 
tions and recommended practices for 
elevated steel water tanks, standpipes, 
and reservoirs ; painting and repaint- 
ing such structures are included. 
“Pamphlet No. 102-53” contains rec- 
ommended procedures and a list of 
coatings, based on experience gath- 
ered from reliable sources, for both 
the interior and exterior surfaces, 
that have been proven satisfactory 


Cleaning and Preparation 


More important than the applica 
the 
the metal surface before paint is ap- 


tion of paint, is preparation of 
plied. Underwater exposure involves 
very severe service for paint on the 
interior. As water is consumed daily, 
the metal is also exposed to the hu 
midity of The 


exposed to the hot baking sun, wind, 


the air exterior is 
rain, hail and snow, and in some lo- 
calities the gases of smoke and fumes 
from industrial plants, as well as salt 
air along the sea coast. 

The interior and exterior surfaces 
of water tanks or standpipes are each 
cleaned and painted in a similar man- 
ner. However, on each surface all rust 
scale, old paint scale, blisters, loose 
rust, dirt and any other foreign mat- 
ter must be removed before applying 
any new covering on the metal. The 
same tools are generally used on in- 
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SUGGESTED PROPOSAL, CONTRACT AND SPECIFICATIONS 


For the Cleaning, Painting and Repairing of Steel Water Storage Tanks 


General Conditions and Instructions to Bidders Extra Work and Material 
ill be received by the = No claims for any extra work or materials will be allowed, 
il o'clock on unless it is ordered in writing by the owner and the price to 


paid is agreed upon by a written agreement before the 


nishing all labor, materials and be 
wired to thoroughly clean and work is done or material furnished 
interior surfaces of the 
storage tank located on 
» contract and specifications lhe Contractor shall provide adequate workmen’s compensa 
insurance for all labor employed by him on the project, and 

comply with the Workmen's Compensation Laws of the 

of , and shall give proof of such in- 


Compensation Insurance 


ith h 
with the t 


, surance, satisfactory to the owner. 

ywara ‘ i ss 
the successtu r, and Public Liability Insurance 
id bidder 


he Contractor shall promptly protect the work, and shall hold 
owner harmless from all damages occurring in any way by 
ucts or neglect, or that of his agents, employees or work- 
or for damages due to injury to his employees, or others 
the progress of the work. He will also be required to 
a certificate of insurance showing the Contractor to have 
of not less than $10,000 covering property and public 
lity. He will also defend in court by his own counsel any 
ught against the for any 
damage or personal liability in connection with the 
overed by this contract and outlined in the specifications. 
Contractor is hereby cautioned to exercise precaution 
ng all property owned by the Company or adjacent 

ing the progress of his work 


Payment 


Payment will be made in cash upon completion of work 
llowing inspection and acceptance of the work by the Company 


Inspection of Work 


d paint both rk shall at all times be subject to inspection, but such 
vater storage ins} yn shall not relieve the Contractor from any obligation 
accordance » perform said work in accordance with the specifications or 
vhicl uny modifications thereof, as herein provided, and work not done 

ly in accordance with the specifications shall be corrected 

de good by the Contractor whenever so ordered by the 

tendent, Engineer or authorized agent of the owner, 

reference to any previous oversight or error in inspec 


Preparation of Surfaces—Exterior and Interior 


If the old paint is in good condition, adheres tightly to the 
steel, and is hard and not too thick, it may be left on. All rust, 
loose mill scale and loose paint shall be removed by means of 

Definition scalers or scrapers and wire brushes (preferably power driven), 
emery cloth or sandpaper. Special care shall be used to clean 
Id to meat all pits and roughened areas. In places where blisters or rust 
Engine er is occurred, the steel shall be cleaned until it is bright, either 
mtractor 1S by wire brushes and scrapers or by the use of hand or power 
Firm under anders. All foreign material, rust and loose paint shail be 
removed, and any old paint which has been allowed to remain 
shall have a clean surface and be tight to the steel 

; \ll rust, scale and sediment collected inside of the tank bottom 
Superintendent, or Engineer, or authorized Agent of the shall be entirely removed from the tank and the inside surfaces 
i O stop of suspend the work at certain swept clean. In cleaning elevated tanks, such rust, scale, etc., 
m public need demands it. In case of any 1,411 be lowered to the ground by acceptable means and disposed 

within which th mtractor is required to a : 

of in a manner satisfactory to the owner. 
: Paint shall not be applied when the temperature is below 
— : oe 40° F. The surface shall be free of frost or dampness when 
Alteration paint is applied. No paint shall be applied unless good weather 
r modifications of this work here con prevails, nor such applications be started if inclement weather 
made only a written agreement between threatens 

Engineer authorized agent and the All paint shall be evenly spread and throughly brushed out. 
ilteratio or modifications have been [The highest standards of workmanship shall prevail. In all 
instances, the application of paint shall be satisfactory to the en- 


nded by as many days as the 
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gineer-in-charge or to the inspector delegated by him. Particular 


attention shall be given to rivet heads, edges, welds, etc 


Workmanship 

The paint shall be of the proper consistency for a brush ap 
plication. Thinner shall not be added under normal conditions. 
In the cooler weather it may be necessary to thin the paint. 
If so, not more than one pint per gallon shall be added. For a 
spray be required for the paint to 
pass through the spray equipment. Only enough thinner shall 
be added to permit the paint to pass through the spray equip 
In no case shall it exceed one pint of thinner. “Mineral 


application, thinner may 


ment 


Spirits” is the suggested thinner, when required 


Repairs 

It shall be the duty 
the owner of 
f paint so that the owner can make the neces 


to authorize the 
work at a total 


contractor to 
before 


the 


seams, 


and responsibility of 


notify any loose rivets, open etc., 


the application « 
with employees, or 


with this 


sary repairs his own 


contractor in writing to proceed 


price agreed upon in writing 
Sanitary Requirements 

The contractor and all workmen employed by him shall con 
manner. No nuisance 
shall either 


whenever 


duct all operations in a clean and sanitary 
shall be tank; the workmen 
waste he tank 


committed in a use 


prope! receptacles or leave t necessity 


tank owner, after work of any nature is done in a tank, 

ed with satisfying himself that the tank interior is clean 
nd sanitary returned to Although 
4 contractor may be required by his contract to clean all painted 
tank is restored to 
ultimate tank owner to give the tank 
a final field inspection or to require such laboratory tests of the 
held test the tank as will 


good sanitary <¢ the tank interior 


before the tank 1s service 


surfaces thoroughly before a service, it is 


the responsibility of the 
purposes) in 
ondition ot 


quality of water (for 


demonstrate the 


Inspection 

shall painting as it is being done or 
inspector to Payment for painting shall be 
made after the owner has satisfied himself directly that 
the painting is satisfactory ; 
been filed with the owner certifying that the painting has been 
and in accordance with the requirements of the 


inspect the 
employ an do so 
only 
or after an inspector’s report has 


done properly 
contract. 

It is in 
that such inspection be 


the mutual interest of the owner and the contractor 


made promptly 


Ventilation 

[he contractor must provide adequate ventilation while paint- 
ing the interior tank. The ventilation shall be 
adequate to remove fumes and prevent injury to workmen or 


surface of a 


the possibility of accumulating volatile gases 
Paint 

Paint shall be delivered to job site in factory-sealed 
containers, with the labels to the 
tainers showing the manufacturer’s name, brand, color, identi 


the 
manufacturer’s affixed con 
fication number, et 

The paints used shall be recognized as being suitable for the 
protection of storage equipment. If required by the 
owner, the contractor shall the owner with a list of 
5 water tanks painted with the paints the contractor proposes to 


use, from which not less than 6 years’ protection was secured 


water 
furnish 


on water tanks 
If the paint used has a graphite pigment, which is preferred, 
only the use “of natural flake silica graphite will be permitted 


Exterior 


Prime Coat 


Intermediate 





Interior 


Prime Coat 


Intermediate Coat 


Finish Coat 


Contract 


rhis Contract, entered into this day of 
19, by and between the 

Contractor, for furnishing 
equipment necessary and required to thoroughly clean and paint 
the interior surfaces of the steel water storage tank located on 

for the consideration of 

Dollars ($ ) in strict ac 

cordance with the requirements of the accompanying specifica 
tions which are made a part hereof. 

Witnesseth, that the said Contractor has agreed and by these 
presents does agree with the for the considera- 
tion named, to furnish all labor, materials, and equipment and do 
all the work of 


workmanlike 


whatever nature necessary to complete in a 


manner and the specifications and 


according to 
subject to all the terms and to the approval of the 

do work 
contract, said 
shall be 


and the 


required to 
bid this 


amount to be allowed 


In case the Contractor shall be any 


of a class not provided for in the and 
that the 
fixed by written agreement between the said Contractor 
before the work is commenced, and in 
then by some party to be agreed upon 
the Contractor 
agrees that the Superintendent, 
the 

cause any work or materials not in accordance with the specifi 


and the contract to be the of the 


Contractor agrees him 


case of failure to agree 


by said and 
That 


neer Or 


said Contractor Engi- 


other authorized agent of may 


cations replaced at expense 
contractor 


The 


the completion of the 


agrees and binds itself upon 
the 
pay to said 
agreement. 
the 


work to the 


approval of Superin 
agent to 


under 


authorized 
due 


the 


Engineer, or other 
the amount of 


payment 


tendent, 
Contractor 
Full 


money this 


will be made upon acceptance of work. 


Form of Bond 
KNOW ALL MEN BY THESE PRESENTS 


as Principal, and 


Chat 


ties, are held and firmly bound unto the 
in the sum of 


Dollars, for the payment of which, well and truly to be made, 


we do hereby severally bind ourselves our heirs, executors, and 
administrators, firmly by these presents 

THE CONDITION OF THIS OBLIGATION is 
that, whereas the said above-named principal did on the 
day ol oes 19 


agreement is made a part of this bond, the 


such 


into the foregoing 
same as though fully set forth herein 

NOW, if the said Contractor in the said foregoing statement 
shall well and truly execute all and singular the stipulations of 
said agreement by him to be executed, and shall pay all just and 
legal claims for labor performed upon and for materials fur 
nished for the work specified in said agreement, then this obliga 
tion to be void, otherwise to remain in full force and virtue in 
law; we agreeing and hereby consenting that this undertaking 
shall be for the use of any laborer or material men having a 
just claim as aforesaid, as well as for the 
and further, that the parties to the foregoing agreement may, 
from time to time, and as often as they see fit, make any additions 
to, ommissions from, or modifications of the work and the said 
agreement, which in the judgment of said parties do not materi- 
ally increase the liability thereon, without consulting the Sure- 
ties hereto, and without in any way affecting their liability 
hereon. 
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WITNESS OUR SIGNATURES 


19 


presence ot 


said 


IN WITNESS WHEREOPF, the 


and seal by its 





this day ot 


and seal this 


A.D., 195. 


Contractor 


In Presence of: 


Surety 


ot 


has caused to be hereunto afhxed its corporate name 
attested by its 
, and the said Contractor has hereunto set his hand 


... (Seal) 


(Company Name) 


(Title) 








hand 
scrapers, wire brushes, power scalers, 


terior and exterior. They are 
power wire brushes, and flame clean 
blasting equipment. 
Flame cleaning or sand blasting do a 


ing and sand 
thorough job of cleaning all metals. 
hese processes are quite expensive 
and are not included in the standard 
cleaning of a tank, unless they are 
particularly specified and the job is 
priced to include this type of metal 
cleaning and preparation. 

a great difference in the 
both 
and ground waters in various parts of 
the country. Frequently, a paint that 
would resist the action of water in one 


| here 1S 


chemical properties of surface 


locality would deteriorate very rapid 
ly under the action of water in some 
other locality. Theoretically, any coat- 
ing of 


paint or other substance that 


will keep water from contact with 
metal will prevent rusting. 

Painting should follow as soon as 
possible after cleaning. Under normal 
mild atmospheric conditions it is best 
to prime all exposed bare metal sur 
faces within eight hours after clean 


ing, to prevent further rusting 


Tank Interior 


Experience has shown that in prac- 
tically all cases the inside surfaces of 
a water tank are in worse condition 
Almost without ex- 
ception, tank bottoms which have to 
be replaced on account of leaks 
through the 


than the outside 


steel have corroded 
through from the inside. This is due 


to neglect of cleaning out accumu- 


lated mud. It is vitally important that 
the inside of a tank be painted as 
often as the outside; if the water is 
corrosive, the inside may have to be 
painted at more frequent intervals. 

When the old paint is in fair con- 
dition, only one coat may be re- 
quired ; after cleaning, however, cer- 
tain portions of the steel will be bare. 
These bare spots should be painted 
with a patch coat of a good rust in- 
hibitive paint before the finish coat is 
applied. If the surface is generally in 
bad condition, a complete primer coat 
should be applied instead of patch 
coating. The first coat must be thor- 
oughly dry and hard before the sec- 
ond coat is applied. The same holds 
true with the last coating before the 
tank is again filled with water 

Red lead and linseed oil paint in 
general has given good results for this 
\sphalt 
found suitable for some waters, but 


service paints have been 
quite unsuitable for others. Coal tar 
enamels also have been used and have 
given satisfactory More re 
cently, the newly developed synthetic 


results. 


resin type of paint has given very 
good results under many conditions. 
In the event that two coats of paint 
are necessary, when using other than 
asphalt or coal tar enamels, a small 
amount of lampblack should be added 
to the second coat to give it a darker 
shade. This makes it easier to deter- 
mine whether the first coat has been 
entirely covered by the second coat. 

For many 
have been used for the interior pro- 
tection of elevated tanks and stand- 
pipes. Experience has proven that a 


years grease coatings 





The American Water Works Association has standard specifica- 
tions and recommended practices for elevated steel water tanks, 
standpipes and resrvoirs; painting and repainting such structures 
are included. 
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rustproof grease compound applied 
to steel tanks will prevent water from 
coming in contact with the metal in 
most cases for about five years or 
more. The advantage in using a 
grease compound is that a tank can 
be returned to service immediately 
after it is applied. Another advantage 
lies in the fact that interior and ex- 
terior work on a tank can be per- 
formed simultaneously. Still another 
great advantage lies in its low ma- 
terial cost and low labor cost for ap- 
plication. Yet the tank will have ade- 
quate metal protection as long or 
longer than other metal coverings, es 
pecially if a good prime coat is ap- 
plied to new steel ahead of the grease 
coating. 

Whenever the storage structure is 
emptied and entered for inspection, 
cleaning and painting, or for any oth- 
er purpose, it should be disinfected 
by a standard recognized method be- 
fore it is placed back in service. 


Exterior 

Exterior surfaces of elevated tanks 
and standpipes are subject to constant 
exposure to general weather condi- 
tions. To secure a first class appear- 
ance and durable job requires more 
skill than is needed for the interior. 

All exterior metal must be 
fully cleaned. Then if the tank is in 
a very run down condition and clean- 
ing has removed a large portion of the 
paint, it is economical to apply a 
complete coat of rust inhibitive prim- 
er, regardless of what kind of color or 
finish coat is later applitd. Should the 
surface be in fair condition, and only 
small areas of bare metal have been 
exposed by cleaning, it is economical 
to patch coat the tank. 

If the old paint on the outside of 
the tank is dark and a light coat is 
desired, it will be necessary to apply 


care- 





two finish coats, as light paints do 
not have as good hiding power as 
dark paints. The second coat should 
be darkened by the addition of lamp- 
black, so that all areas may be suc- 
cessfully covered. 

No finish coat should ever be ap 
plied over bare metal, especially when 
using aluminum paint, because a stain 
or yellowing by rust will show 
through within a few short months 
Yet when aluminum is properly ap 
plied over a prime coat or over good 
patch coating, a highly satisfactory 
secured. The finish 

less confined to the use of 


iob 1s coat 1s 
more o1 
aluminum paint as about 95 per cent 
of all tanks and standpipes are now 
completed in aluminum. No particu 
lar skill is required for a dark or 
black graphite finish coat, except in 
being careful that brush marks are 
not noticeable. In using aluminum 
paint, every slight imperfection, every 
fault in workmanship, even irregu 
lar mixing, shows up glaringly. If 
only coat 1s applied over old 
paint that has been patch coated with 
a rust inhibitive paint, the finish coat 
will have a mottled ap 
pearance, with being 
dull and other areas having 
Generally, 
aluminum 
same 


one 


somewhat 
some areas 
slightly 
high brilliance and luster 
after about 60 days the 
paint bleach to about the 


aj | earance 
Cathodic Protection 


During the past 10 or 15 
and 
consider 


will 


years 
works engineers water 
works officials have 
able study to corrosion losses in steel 


water 
given 


water structures and methods where 
by it may be eliminated, or at least 
retarded. For this reason, substantial 
progress has been made in perfecting 
effective and protection 
to prevent internal corrosion in steel 
water structures by emplbying cathod- 
ic protection systems. 

The theory of cathodic protection 
is relatively simple. The system con- 
source of direct 


economical 


sists primarily of a 
current, and necessary electrical wir 
ing for connecting an anode system to 
provide adequate current density to 
maintain and distribute current to 
all parts of a steel structure that ts 
in contact with The power 
unit or rectifier and 
verts 110-volt alternating current to a 
direct current of 6 
volts or The electric circuit 
is completed by using the steel struc- 
ture as a conductor to return the cur 
rent to the negative terminal of the 
In operation, direct current 
flows from the rectifier into the 
anodes and then through the water 
to the metal surfaces of the tank. 

The value of cathodic protection 


water. 
reduces con 
more favorable 
more 


rectiher 
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More important than the application of paint, is the preparation 
of the metal surface before paint is applied. 





depends entirely upon a correctly de 
anode system. Anodes gen 
erally used in most water tanks are 
made from aluminum and magnesi 
um, because this material is mechani 
cally with ample tendency to 
resist deterioration when current is 
flowing from its surface. It is 
less expensive than other anode ma 
terials. 


signed 


strong, 


also 


For a cathodic protection system to 
accomplish its purpose in a steel wa 
ter tank, the anodes must be correctlv 
positioned, and adequate in number, 
diameter and length to properly dis 
tribute current to all parts of the 
tank in contact with Due to 
these facts, when contemplating an 
installation it 
manufacturers 


walet 


is advisable to consult 
skilled 


engineers who will analyze each in 


reliable with 
dividual factor of the particular job 
requirements. 

After a properly designed system 
has been in operation for several 


annual basis for a nominal charge. 

These systems are being used quite 
extensively and have proven to be 
dependable. However, they must be of 
ample size, properly installed, and 
properly maintained to produce the 
desired results. They will only pro 
tect the area of the tank interior 
where the water is in direct contact 
with the metal. They will not protect 
the area of the tank above the water 
line, or that area of or near the 
bottom that is usually covered by silt, 
debris and sand of varving depth, 
unless this is moved before installa 
tion of the system. 


Summary 


Whenever a utility or other tank 
that needed to 
properly repair Or paint a water stor 
age structure, complete knowledge 
should be gathered as to just what 
work needs to be done, what ma 
terials are to be used, the manner in 
which the work is to be performed, 


owner feels work is 





back in service. 





Whenever a storage tank is emptied and entered for inspection, 
cleaning and painting, or for any other purpose, the tank should be 
disinfected by a standard recognized method before it is placed 








months, a white chalky film will form 
on the bare metal beneath the rust or 
corrosion. This chalky film, being 
mainly calcium carbonate from the 
water, turns the surface of the metal 
to clean gray steel. The coating grad 
ually 
appearance as long as the system 1s 
properly maintained. It also is advis 
able to employ a reliable company 
with trained and competent service 
crews for maintaining the system to 
assure efficient and dependable pro- 
tection. This done on an 


increases and retains the same 


can be 


and the cost, before contracting with 
any firm for such work. The greatest 
security that a tank owner can have 
in the performance of such work is 
that comprehensive liability and 
workmen’s compensation insurance is 
carried on each contact. For the per- 
formance of the work demand a 
corporate bond, not an individual 
bond. Use care in selecting a con- 
tracting company. If an honest reli- 
contractor is selected, most of 
vour duties and worries are over be 
fore the work is started. 


able 





Purdue Industrial Waste Conf. 
Proceedings Now Available 


Proceedings of the 11th (1956) 
Purdue Industrial Waste Conference, 
edited by Don E. Bloodgood, Prof. 
of San. Eng., is now available. 

\ll who registered at the 1956 
Conference will receive a copy free 
of charge. Others may purchase cop- 
ies of the Proceedings by sending 
$2.50 per copy to the office of R. N. 
Woerner, Engineering Administra- 
tion Building, Purdue University, 
Lafayette, Indiana. Checks should be 
made payable to Purdue University. 
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Rubber-Seated Butterfly Valves 


Part 1—How to Select the Proper Size 


RING recent years, municipal 
nd industrial water, sewage and 
plants have 
the unique 
rubber-seated, tight-clos 
valves. Among the basic 
contributing toward 
ceptance 


eatment been 


design 


and increased 
ind open shut service 


tormly cl 
] 


degree of opening 


anging coetticient 


ead loss when in wide 
tight shut-off 

of this article is to aid 

in selecting the proper 

) provide optimum service 

installation. All data 

he re 


presented are 


rous tests conduc ted 
and ipply speciti 


fly valves 


USEC ze 
nformation is also ap 
and vapors if the 
through the valve 


pproximately one 


eases 
does 

fourth 

yressure 
included with 


1 90° seated 


this ar 
butter 


1 companion article to ap 

sue, the authors will dis 

letermining torque rt 
valves 





by A. E. HATCH, Jr. and W. H. CHAMBERLAIN 


Mr. Hatch is a Sales Engineer and Mr. Chamberlain a Develop- 
ment Engineer of Builders-Providence, Inc., Division of B-I-F Indus- 
tries, Inc., Providence, R. I. 

This is the first of two articles* which present information and 
data of fundamental character and of importance to users of 
butterfly valves. 





Flow Control and 
Head Loss 


In order to visualize the 
characteristics of a butterfly valve, 
first consider the typical system 


shown in Fig. 1 and the head loss 


plying Equation 1, the equivalent 
pipe friction and the discharge loss 
are combined into one system loss 
coefficient, K. The butterfly valve 
loss coefficient, C,, is taken from Fig. 
2 for any given disc angle. 

Actual velocity and flow rate, with 
the valve in the system, can be 
\H } calculated by using Equations 2 and 
3 (developed directly from Equa- 
tion 1): 


control 


equation 


| 2g4H. 
Eq. 2 

Vv G+K 
(Note—the digit 1 in the above equation 2eAH. 
as been included to cover discharge loss O 
vhich occurs in any system without a re - 
overy cone at the point of discharge. Often 
neglegible compared to pipe 


352.5 D?’ —— 

VOGO+K 
The flow control characteristics for 
friction but when this equation is applied a butterfly valve can be presented in 
to very short pipe runs, the discharge loss the form of a set of curves (see Fig. 
plays a significant part in limiting the max 3) where 
imum velocity) 


Eq. 3 


loss is 


this 


100 x ( 


the sake of convenience in ap Onnax 


or 





HYDRAULIC 
GRADE LINE 


SA 


SOO 


SO 
\ 


Veo 
| 


2 2 
L _e 4 
Avg (Cott 5 +!) 5q* (Spt K aq 


Aw: HEAD LOSS ACROSS VALVE, FEET 
AP= PRESSURE DROP ACROSS VALVE, PS! 
Avo: TOTAL SYSTEM HEAD LOSS, FEET 
AP, = TOTAL SYSTEM PRESSURE DROP,PS! 
L = SYSTEM FRICTION EXPRESSED IN 
EQUIVALENT LENGTH OF PIPE OF 
VALVE DIAMETER, FEET 
= VALVE DIAMETER, FEET 
LLkLLL 2 : MEAN LINE VELOCITY BASED ON 
VALVE DIAMETER, FPS 
4 FLOW RATE, GPM 








j = FLUID SPECIFIC WEIGHT, POUNDS /ft 
= VALVE LOSS COEFFICIENT 











v/s 
‘4 


i OTTTITTITITTTID: ULL = SYSTEM LOSS COEFFICIENT 


=PIPE FRICTION FACTOR 








- L 











Fig. 1.—TYPICAL system, equations and definitions 
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is plotted against a: 
Where 
() is the flow 


valy € position. 


is the flow rate 
valve fully open. 
is the angular position 
of the measured 
from the closed position 


vane 


rhe tor 
values of K, the percent of maximum 
rate that is achieved at each 
valve angle. Note that although QO 
varies with the system supply pres- 
sure (for a given angle of opening), 
the ratio O/Qmax does not 
The 


used 


curves show, various 


flow 


Fig. 3 also can be 


valve 


curves in 

where the 

less than the line diameter; however, 

in this event the coefficient K must be 
rnputed as: 


(Valve 


diameter is 


diameter )‘ 


(Lime diameter )* 


Where K pine 1S 
the system in which and line 
diameters are the Note, for 
example, that reduction of the valve 


size to about 7/10 line diameter re 
fourth 


the coefficient for 
valve 


Same 


duces the coefficient K to one 
its original value 


Selecting Proper Valve Size 


For a fluid with a specific gravity 
of 1.0, the relations between pressure 
drop. disc angle, velocity, valve size 
and flow rate are given in the 
graph, Fig. 4 
be used for other fluids with a specific 
gravity other than 1 by multiplying 
the “as read” pressure by the specific 
gravity of the fluid 


nomo 
This nomograph can 


An example of the use of the 
nomograph is shown by the dotted 
Note that two separate relations 
ire shown. with velocity as the com 
variable. The relation between 
rate, valve diameter and veloc 
flow 


line 


mon 
flow 
ity expresses the continuity of 
and does not depend on valve char 
acteristics. The relation between pres 
sure drop, disc angle and velocity in- 
troduces the valve characteristics in 
the form of the pressure loss coeffi- 
cient Cp, as shown in the following 
equations : 


AP 
(144) 2¢ 


The variation of C, with disc angle 
is shown in Fig. 2, previously men 


tioned. 


rate for the 


for the 
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Fig. 2—BUTTERFLY valve loss coefficients 


Rules of Thumb For Valve Size 
Selection For Control 


1. In choosing a valve for best con 
trol the di 
ameter that gives a maximum velocity 
of 16 ft when the valve is fully 
open. For with relatively 
high friction, Qmax does not change 


characteristics, select 
sec. 
systems 
greatly even for large changes in 
valve diameter. For such systems, the 
nomograph (Fig. 4) can be used to 
find the size of the valve that will give 
a maximum velocity of 16 ft/sec. 

If the result means an unusually 
large neckdown ratio (ratio of line 
diameter to valve diameter), the head 
loss for a wide-open valve can easily 
be checked by continuing to the up- 
per portion of the nomograph and 
reading the pressure drop at 90°. 
Comparison of this figure with the 
total system loss will indicate whether 
the losses are too high. 


2. Start with a valve loss at maxi- 


mum flow of about ten percent of the 
fixed system losses, then work from 
there to the valve diameter. 

For accurate results, the added 
caused by the reducers in a 
necked-down valve installation should 
be accounted for by using a value of 
C, somewhat greater than 0.3 for the 
fully open valve. This increase in C, 
depends upon both the neckdown 
ratio and the reducer cone taper, but 
in normal installations it will not ex 
ceed a valve of 1.0 even for abruptly 
tapered cones. Normally, this resis 
tance is negligible compared to sys- 
tem friction. 


In Fig. 1, 


losses 


a definite pressure re 
covery is shown to result from the 
velocity issuing from the valve. If 
the pipe downstream of the valve is 
too short or otherwise arranged so 
that it does not flow full, this recovery 
of pressure will not occur and C, will 
have a valve of 1.0 for free discharge 
through a fully open valve 
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Fig. 3—BUTTERFLY valve contro! characteristics 


his value ot 


of 1.0 already introduced to ac 


loss 


ipe discharge 


Sample Problem 
of Selecting Valve Size 


For this example, we will select a 
problem typical of the water treat 
ment plant influent basin level con 
trol when supplied by gravity from a 
Assume 
62 


reservoir several miles away 
that the level is 
ibove the influent basin and the sup 
ply line is a 36 in. pipe 7 miles long, 
factor of .02. In ad 
several elbows in the 


reservoir feet 


with a 
dition, there 


triction 
are 
1 ve 

ine giving it an equivalent length ot 
7.1 there is no recovery 
cone at the point of discharge 


miles. Since 


This result, of course, is based on 
The control 
is shown in Fig. 3 by 
Note that 95 per 
cent of maximum capacity is ob- 
tained at 35° open and if the line 
was designed for a good margin of 
growth, it will operate in the 0 to 


a line size valve 
characteristi 


the K=—250 line 


Water & SEWAGE 


1.0 is in addition to 


Works, SEPTEMBER, 


15° open region during its first years 
of use. Note the maximum velocity ob- 
tained with wide open valve (per 
equation 2) is: 


2gAH. 
V wax 
VGQ,+K 


V¥ 15.9 = 3.98 ips 
and from Equation 3 


12,620 gpm 


By using a valve of half the line 
diameter, obtain approximately 
four (4) times the velocity, or 16 
ft./ sec. This is calculated according 
to Equation 2, using C,—1.3 to ac- 
count for the extra loss of relatively 
abrupt and K=250 
(18)# corrected for 


we 


reducer cones 
(36)* 15.7 
valve size, according to Eq. 4 


Substituting this K value of 15.7 in Eq. 2, 
we obtain 


V wax 


15.34 
3.82 or 96 percent of its previous 


Then line velocity is 
valve. It is clear to see that in prob- 
lems of this type, the extra loss due 
to 
effect on maximum capacity. Look- 
see that 
im- 


neck-down valve size has minor 


ing at Fig. 3 for K=16, we 
the 
proved materially. The probable con- 


control characteristics have 
trol range of 0 to 50 percent of maxi- 
mum, allowing for a good marginal 
growth, will now use valve angles 
up to 30°. Note that the 


flow characteristics from 0 to 5 per- 


very low 


cent are now spread over a 10° range, 


enabling a standard valve positioner 


to doa go xl control job even at these 


low flows. 


Establishing 16 ft./sec. as a design 
rule is a convenient way of limiting 
the effect on line capacity to reason- 
to the 
operating conditions established by 
AWWA to keep operating torque 


and cavitation effects within bounds. 


able values, and still adhere 


In general, the best control valve is 
the smallest control valve consistent 
with capacity 
allowable velocity through the valve. 


required line and 





RUBBER SEATED BUTTERFLY VALVES 
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Fig. 4—BUTTERFLY valve sizing nomograph 
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A gift from tycoon “Tom” Lawson in 1902. 
Designed by architect sent to Europe to 
study outstanding towers of historic interest. 





HUSETTS’ Town of 


boasts of having the by WILLIAM T. SHERMAN. 
the most photograph Superintendent 
gpl. re a“! Town of Scituate Water Dept. 
Greenbush, Mass. 





obtained, at no cost to the taxpayer, 


makes quite an interesting story. 
\t the turn of the century, a pri 














THE UNUSUAL water-tower of Scituate, Mass. has many features of interest 
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vately owned Water Company, then 
serving Scituate, had erected a 
wrought iron water tank (stand- 
pipe) twenty five feet in diameter 
and seventy five feet high. 

This tank was located directly op- 
posite the estate of Thomas W. Law- 
son who, in his heyday, was known 
as the “Copper King.” To everyone 
from the Wall Street tycoons to the 
natives of Scituate he was known as 
“Tom.” He had just spent over a 
million dollars on his new estate 
called “Dreamworld”, and was not 
at all pleased to gaze out of his win- 
dows upon, what he considered to be 
an unsightly water tank. 

He met with the owners of the 
water company and obtained per- 
mission to enclose the water tank in 
a structure which would be pleasing 
to the eye. 

Not knowing exactly what he 
wanted, he sent an architect to 
Europe to sketch designs of attractive 
and historic towers and turrets both 
in England and on the Continent as 
far east as Constantinople. 

When the architect returned with 
his sketches, Mr. Lawson chose one 
of Renaissance architecture which 
was a Roman tower of the fifteenth 
century. The contract for its con- 
struction was awarded to the Charles 
Logue Company of Boston 


Construction Features 

The Tower is constructed entirely 
of wood and the’ wall and conical roof 
are double-shingled, for both effect 
and protection. Even the weather 
vane pole is scalloped out to give it 
a shingled effect. 

Inside the Tower are circumfer 
ential landings at each fifteen foot 
elevation to facilitate the cleaning and 
painting of the wrought iron water 
tank. 

The open ports of the Bell Room 
are not screened, therefore the entire 
floor is zinc covered to prevent air 
borne bacteria dust etc. from enter- 
ing the water tank. 

Rain water, carried through the 
open ports by high winds, run off 
through scuppers similar to those on 
a boat. 

The Tower is protected by the 





Lightning Prevention System of Bur- 
lington, Wisconsin. Before this sys- 
tem was installed, the Tower was 
struck by lightning but, luckily, the 
only damage was to the weather vane. 

A tragic mishap occurred at the 
completion of the tower. As workmen 
were taking down the staging, one 
lost his balance and fell one hundred 
feet to his death. His screams, as he 
fell, warned other workmen directly 
below him and this prevented them 
from being carried to their death also 


The Bell 
and Clock Room 


The Tower was built exactly to 
scale and its overall height of 153 
feet seems to dwarf the tall spire of 
the adjacent church in the accom 
panying photograph. It was completed 
in 1902 and included a separate turret 


in which a spiral staircase ran up- 
wards one hundred and twenty three 
steps to the level of a bell room. 

In this bell room were mounted ten 
bells which were cast especially for 
the Tower by the Meneely Company 
f West Troy, N. Y. 

To facilitate the playing of 
chimes the bell hammers are 
nected with steel cables which run to 
the keyboard in the music room at 
eround level. 

Also in the bell 
open ports, each six 
which allow the sound 
the bells to escape in all directions. 


the 


con 


room are eleven 
feet 
Waves 


square, 


trom 
Directly above the bell room is the 
‘lock room in which a huge clock not 
only strikes the hour but automatical 
ly plays the Angelus on the chimes at 
7:00 A.M. and 6:00 P.M 


About Costs 


Completed, the Tower is said to 
have cost over $60,000. A _ recent 
appraisal fixed a replacement figure 
of $375,000, at the current price of 
labor and materials. 

The Tower is now owned and 
maintained by the Scituate Water 
Department and is known the country 
over as The Lawson Tower in com 
memoration of the wonderful man 
who loved and did so much for Scitu- 
ate. 

Since the accompanying photo 
graph was taken, a chain link fence 
300 feet in has 
installed around the Tower and the 
area enclosed by the fence is covered 
intended 
and pre 


circumference, been 


with bituminous concrete 


to reduce the fire hazard 


vent vandalism 





Water Works Man Heads 
Professional Engineers 


Garvin H. Dyer, director of the 
Missouri Water Co. and manager 
and chief engineer of the Independ 
ence, Mo. Division of the firm has 
been elected president of the National 
Society of Professional Engineers 

Mr. Dyer is a former chairman of 
hoth the Missouri Section of AW 
\A and the Missouri Water & Sew 





age Conterence. He received the lat 
ter’s Award of Merit in 1954. Mr 
Dyer is also a past president of the 
Mid-Missouri Section of the ASCE 
and a past president of the Missouri 
Society of Professional Engineers 


Senate Votes Full Appropria- 
tion for Pollution Abatement 


Action by the Senate on the ap- 
propriations bill, H. R. 6287, assures 
that the national water pollution con- 
trol program of the Public Health 
Service will proceed without inter- 
ruption during the coming year. 

As reported by the Senate Ap- 
propriations Committee and sustained 
on the floor, $45,000,000—a cut of 
$5 million from the $50 million ten 
year annual authorization contained 
in the Blatnik Act of 1956—was ap 


propriated for the grants-in-aid pro 
gram for the construction of munuici 
pal pollution abatement facilities 
Inasmuch as reversions to the 
are expected to amount to 


1957 


lreasury 
$5 million during fiscal years 
and 1958, the Committee instructed 
the Public Health Service to continue 
programming the grants at the orig 
inal rate of million per year 
These amount to 30 per cent of the 


$50 
cost of construction of individual 
municipal pollution 
that fit State-approvel plat 
hut $250,000 to any 


one project regardless of size. 


abatement plants 
nto a 
not more than 
\lthough an unsuccessful attempt 
House to strangle 
pollution control 


was made in the 
the national water 
program by cutting off the funds, a 
similar effort did not develop on the 
Senate side. The least amount that 
can be agreed to in the House-Senate 


conference committee on H. R. 6287 


will be $45 million for aid in wate1 


pollution abatement 








FOLKS: it was the best | could do with 
all the halls in town rented out. 


WATER & 


Clinton Smith Returns to 
Birmingham as Genl. Manager 


known 
been 


well 

has 
the Bir 
returns 


Snuth, 


EK. Clinton 


water works executive, 
named general manager ol 
Works. He 


to Birmingham from his position as 
Joseph, 


mingham \Vate1 


general manager of the St 
(Missouri) \\ r ¢ 
ceed H. | 

March 


ompany to suc 


A ho died on 





Smith is not new to the 
Watet Works He 


ren ral Inanage!l 


1957 


Clinto1 
Birmingham 
served as assistant 
1949 to 
Prior thereto he 
\cqueductos, ce 
Cuba, as superintendent 
this Cuban facility be 
the American 


irom february l, 
Com 


Cuba, in 


had served the 
pania ce 

Marianao, 
and treasurer, 
ing an 
Waterworks Co 

the 
appointment, 


Ope ration oft 


In making announcement of 
Mr. Smith's \lec C 
Montgomery, board chairman of the 
now municipally owned Birmingham 
Water Works said: “We are fortu 
nate indeed to obtain the services of 
Mr. Smith, who hi 
eight 

lhlanager. 

Clinton Smith is a native of New 
Rochelle, N. Y., and a graduate of 
Columbia University. He is married 
and has one daughter 


s served our sys 


tem so well for vears (1949 


1957) as assistant 
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3ist Annual Meeting 


Ohio Sewage & Industrial 
Waste Conference 


T LE THIRTY-FIRST annual 
meeting of the Ohio Sewage and 
Industrial Waste Conference was held 
in the Miami Hotel in Dayton on 
June 19-20-21. There were about 160 
persons registered from all parts of 
the 
elected for 1957-58 
nan W. R. Taylor, Dia 
Company, ¢ leveland: Ist 
Carl Super 
nt Water and Sewage 
Chairman KE. \W 
Mills, Ine., Urbana: 
tary- Treasurer, C. E. Lay, 
Engineer, Ohio Department 


Columbus 


irmat Bauer 
Celina : 
Petrich 


Paper 


ngst the papers presented the 


ire briefly reviewed here 


~ 


Oily Wastes 


Berman presented a film, 
the International Harvester 
the Bulkley Dun 
remove the 
used in the 
equipment 


any, to show 
quipment used to 
waste waters 
automotive 

s originate from mineral oil 
into the steam used to oper 
ring hammers. Oil also comes 
the degreaser washers in the 

it treatment department 
also washers 
plant that discharge 
containing small 
nts of soluble oil and cutting oils 
processing. Both are treated in 

the waste treatment plant. The oil 
vastes are treated by chemical coacu 
lation with alum and activated silica 
\lum is added just ahead of the pres 
tank where the air is added to 
Activated silica is added 
hefore the waste enters the Col 
unit. The floated sludge. (o#] 
nical floc) is removed from 

of the i flight con 

iat discharges to a pit. From 

is pumped to a tank truck that 

to a commercial dump. Jar 
used to determine the chemi- 
The sodium sili 
tivated with ammonium sul 


Chere are 
oughout the 


waters 


pre cess 


vaste 


unit by 


required 


*Ed. Note: This meeting was reported by 
Prof. Don I Bloodgood, Purdue Univ 
Editor of “Industrial Wastes.” 
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Presiders 


Flotation Units 


D. B. Heard, F. S. Gibbs, Inc., said 
that experience has shown that the 
handling of an oily waste prior to re 
moval can, in a large measure, affect 
the success of flotation clarification. 
ree oils that would be relatively easy 
to remove by dissolved air flotation 
can be emulsified by improper pump 
ing and in the emulsified state will 
pass through a flotation unit and into 
the effluent. He suggests gravity flow 
through a unit to eliminate pumping 
that may cause difficulty because of 
the agitation of the oil and water. It 
is necessary to consider each oil water 
separation problem separately in 
order to determine the most effective 
chemical treatment 

The Gibbs Co., has found that a 
thorough quick mixing of the proper 
chemical with the waste water, utiliz- 
ing a 20 to 30 second flash mix, is 
definitely worthwhile. It insures an 
intimate contact of the chemical with 
and results in a 
chemical savings by the thorough 
utilization of the chemical. In addi- 
tion, they believe that in oil emulsion 
treatment it is desirable to provide a 
short period of retention for floccula- 
tion prior to flotation. In the Gibbs 
unit approximately 40 per cent of the 
design flow is pressurized with air at 
50 psi, about 50 per cent of the air- 
aerated solution is added to the influ- 
ent of the flotation unit and the other 
50 per cent is distributed throughout 
the flotation area through a specially 
designed back pressure distribution 
system. Units with capacities of 6000 
gpm are available 


the waste water, 


1957 


Vacuum Unit 


The Dorr-Oliver Vacuator was de- 
scribed by G. H. Koenitzer, Sales 
Engr. Dorr-Oliver Co. In this proc- 
ess the entire waste flow is aerated 
mechanically before it enters the 
Vacuator. The air requirements are 
between .025 and .05 cu ft per gal of 
waste treated with a detention time in 
the aeration chamber of approximate 
ly two minutes plus a short period im 
mediately following for release of free 
air bubbles which might later cause 
surface disturbance 

The partial vacuum in the Vacua 
tor expands the finely divided bubbles 
causing them, and the solid particles 
to which they are attached, to rise 
rapidly to the surface and form a thick 
float. The float product is continuous 
a high capacity skim 
ming mechanism and carried up a 
ramp into a trough located slightly 
higher than the liquid level. From the 
trough the float product is continu 
ously discharged into a sump which 
is also under the partial vacuum. The 
Vacuator is designed on an overflow 
rate basis of 5,000 to 10,000 gal per 
j Excellent results for 
and non-colloidal 


lv removed by 


sq ft per day. 


suspended _ solids 


grease have been obtained 


Sewage Wastes 
Alvin A. 


Process Engineers, In 


San. Engr., 


pointed out 


Friedsam, 


that in sewage, the heterogeneous as- 
sortment of solids, and particle sizes 
present, results in the deposition on 
the bottom of some of the lighter 
solids that are not some of the fast- 
settling and electrically inert nature. 
Also, these solids are susceptible to 
flotation by occlusion or agglomera- 
tion with effervescing air. He claims 
that, as in plain sedimentation, a 
means for the removal of settled solids 
should be provided. A flotation unit 
should then have three separate zones, 
an upper where it is relatively quies- 
cent so finely-divided air and attached 
solids can freely rise, a middle where 
flowing through occurs, yet the dis- 
placement velocities should be of such 
an order that there is adequate time 
for dissolved air to evolve and form 





fine bubbles, and a bottom that is 
quiescent so that all particles tending 
to settle can do so. 


Little Miami Plant 
Che Little Miami Works 


is a primary treatment plant in which 
it is possible to use alum flocculation 
is well as pre and post-chlorination. 
laylor, Sr. San. Engr., Cincin 
nati, Ohio said that both counterflow 
ind single stage elutriation have been 
tried on the sludge that is filtered. The 
filtration rates have ranged from 0.8 
to 3.0 lb per sq ft per hr with an aver 
age of 1.5 lb per sq ft per hr. At this 
rate it has not always been 
filter all of the digested 


mewage 


Deat 


average 


possible to 


sludge 





| 

















Programmers 


lests conducted show that with the 
same drum speed a filter can be ex 
pected to yield about 40 per cent more 
cake if the sludge has 7 per cent solids 
than if the sludge has only 5 per cent 
solids. Filter 
factor that has a great effect on filter 
cloth blinding. Mr. Taylor said that if 
cake thickness can be brought up to 


cake thickness is one 


inch or more the cake will separate 
readily from the cloth. Flannel filter 
cloths have been found to be as eco- 
nomical as any covering and last, on 
in average of 1200 hours. In elutria 
tion of the sludge prior to filtration 
the alkalinity of the sludge is reduced 
2700 to 350 and 700 
depending upon the water used 


trom between 
ppm., 


washing the sludge 


Ohio Turnpike Plants 


The Ohio Turnpike sewage plants 
vere described by George P. Manos. 
lhe turnpike is 241 miles long and 
there are eight treatment 
plants located along the route. The 
plants are alike and they are made up 
of Comminutors and by-pass bar 
control building, pumping 
primary trick- 


sewage 


screens, 
station, ““Clarigesters,” 
ling filter, secondary trickling filter, 
final sedimentation tank, chlorine con- 
tact tank and sludge drying beds. 
Che 


following basis 


units 


OHIO SEWAGE & WASTE CONFERENCE 
1. Average sewage flow 100 gpm 
2. Maximum peak day 


flow 175 gpm 
Maximum peak hour 


flow 350 gpm 


B.O.D. of raw sewage 500 ppm 


Suspended solids of raw sewage 
equal to a population of 1500 


lhe plants are operated by 
man who works-an eight-hour day. A 
technical supervisor visits each plant 
once every eight days. g 

The raw sewage at six of the plants 
has been found to have a B.O.D. be- 
tween 210 and 280 ppm while at the 
other two the B.O.D. is between 450 
and 465 ppm. The water usages are 
25,000 gal per day at the six plants 
and 35,000 and 50,000 gpd at the two 
where the high B.O.D. is found. The 
plants with the high flows and con 
centrations are midway on the Ohio 
Turnpike. 

The treatment plants are removing 
90 to 95 per cent of the suspended 
solids and B.O.D. 

A comment from the audience was 
that the rest points had not been se- 
lected because of ideal conditions for 
the disposal of final effluent. 


one 


Toxicity of Metal 
Wastes to Sewage Plants 


W. D. Sheets San. Engr., Burgess 
& Niple., has been running tests to 
determine the toxicity of metal finish- 
ing wastes to biological sewage treat- 
ment plants. Preliminary studies in- 
cluded tests to determine the effect of 
metal on the B.O.D. test. In 
a synthetic sewage was 
used in a series of B.O.D. bottles each 
containing varying amounts of the 
metallic salt. Using the B.O.D. of the 
synthetic sewage as determined with- 
out any metallic ions present, as 100 
per cent, the per cent recoverable 
».O.D. in all other samples was com- 
pared to it. For comparative purposes 
an arbitrary point of 50 per cent re- 


each 


these tests 





were designed on the 


TABLE | 


Concentration of Various Compounds 
Required to Affect B.O.D. 
Values 50 Per Cent 


Metal Compound Buffered 


rO 

» 
H,SiF, 
NaCN 
Zn(CN)e ( 
CuSO. : 0.4 
AgNOs 0.3 
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coverable B.O.D. was taken as the 
point of declared toxicity. Some of 
the values obtained are given in Table 
l. 

In the experimental trickling filter 
studies, shock loadings were originally 
applied for 24 hours then changed to 
twelve and six hour periods. Using 
the 4.0 ppm as a possible toxicity 
point, additions of Cr and CrOs, were 
applied to the pilot plant. Shock loads 
were used and approximately 1 ppm 
of Cr was added initially, increasing 
by 0.5 ppm at each run. The char- 
acteristic yellow color became visible 
at about 2.5 to 3.0 ppm. At 4.0 ppm 
a slight drop in plant efficiency was 
first noted. The appearance of the 
filter stone changed, apparently hav- 




















Programmers 


ing lost some of the growth. 

The activated sludge experimental 
plant tests were fed approximately the 
the same concentrations of chromium 
(CrOs) as had been used in the filter 
studies. About ten days passed before 
a trace of chromium was found in the 
effluent; the period was somewhat 
longer for the activated sludge. From 
the tests it has been concluded that a 
shock load of 10 ppm for twelve 
hours or less, had no detrimental ef- 
fect on the activated sludge process 


Water Pollution Control 


R. D. Hoak, Senior Fellow, Mellon 
Institute, stated that water pollution 
control is a topic replete with firml: 
held opinions that rest on insecure 
foundations. This arises from a wide- 
spread public and professional con- 
cern over the effects of pollution, 
coupled with an almost complete lack 
of the kind of technical information 
that is essential to the development 
of rational measures for pollution 
control. 

To supply some of the answers 
needed flume studies have been made. 
It is apparent from the information 
presented that sedimentation in 
streams is governed by many inter- 
related factors. The preliminary re- 
sults reported seemingly contradict 
some firmly held beliefs. According 
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exactly fit around the shaft and the 

joints in each ring should be stag- 

gered around the shaft. 

Mr. Ehrentest said that 

opinion that many times when pack- 

ing troubles 
be trac 


it was his 


are encountered the cause 
ed to poor shaft alignment 


Bearings & Greases 
Pe 


sewar' 


Krapp, Supt. of Maintenance, 
Ohio, 
hear 


Disposal, Cincinnati, 


discussed maintenance ot 


aiso 


ings and packing of 
demonstrate the developments in 
lubricating greases, he told of finding 
1856 handbook that suitable 
lubrication can be obtained with a 
grease made from 100 pounds of tal- 
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Starting New Pump 


( I Bandy said that he believed 
that the first ten minutes of operating 
f a new pump will tell what 
the record of pump packing mainte- 
He that at the 
start of operation of a pump the pack- 
ing should not be pulled up tight be- 
the shaft will heat and cook 
the packing. He advocates a rather 
thorough greasing of the packing 

ior to placing operating a 
uump for the first time. He suggested 
that the sales engineer for the parti- 
ular pump be called so that he is on 
hand when a new pump is operated 
for the time 


time ol 


nance will be said 


cause 


\“ he ; 


first 
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Discussion 


\n open discussion was held on the 
merits of using grease seals for 
pumps. The general impression left 
with the audience was that grease 
seals are better than no water sealing 
and may have to be used if it is not 
possible to obtain water for use in 
sealing 

The question arose as to the merits 
of mechanical seals that are now be- 
ing used in instances. There 
were reports of complete satisfaction 
with this method of sealing where the 
other methods had not proved satis- 
factory. 


some 


Fringe Area Sanitation 

The where fringe area 
santitation was discussed apparently 
created great interest as was shown 
by the large attendence 

D. T. Mitchell, Sanitary Engineer 
for Franklin County, Columbus, 
Ohio, said that the availability of 
transportation now makes it possible 
for workers to live twenty to thirty 
miles from their places of employ- 
ment. An indication of the increase 
in suburban area living was given in 
the statement that in 1955 the popula- 
tion in the United States increased 
7.9 per cent vet the suburban areas 
increased in population 46.9 per cent. 
From the standpoint of sanitation, 
the effect has not been good. The lots 
are often a half acre or more in area 
and consequently the cost per lot for 
sewers is very high, if not prohibitive. 
The large lots do not eliminate the 
necessity for adequate and safe water 
supply and sewage treatment, con- 
tinued Mr. Mitchell. He said that the 
courts have held consistently that 
since a city cannot he compelled to 
serve residents outside its corporate 


session 


limits. a municipality need not extend 
its facilities beyond that which it has 
voluntarily established outside the 
citv. Suburban areas therefore cannot 
look to the cities to solve their subur- 
han problems 

Mr. Mitchell said his definition of 
a septic tank in a built up area is: “a 
device whereby our obnoxious wastes 
are secretly moved from our own 
back vard to our neighbor’s back 
yard.” He advocates considering the 
construction of small community-type 
plants that are designed to provide 
not necessarilv complete, but adequate 
treatment. He believes that these 
community plants can be constructed 
for about $560 per lot or $160 per 
capita 


Ed. Note: Other papers on industrial waste 
treatment are reviewed and reported on in 
the Sept.-Oct. issue of Industrial Wastes. 





Technical Program 


To be held at Statler Hotel, Boston, Mass., Oct. 6-10 


Che Federation of Sewage & Industrial Wastes Assns. 
has planned a full program for its 1957 meeting. As is 
customary, registration will begin on Sunday, and the 
meeting will conclude with two concurrent forum sessions 
on Thursday morning of that week. Inspection trips and 


Sunday—Oct. 6 
Registration 
Board Meeting 


Inspection of Exhibits 


Monday—Oct. 7 
Vorning 
Address of Welcome 
Secretary's Report 


[The New England Interstate Water Pollution 
Control Commission 


{fternoon 


Radioactive Waste Discharges from Nuclear 
Reactors JI.G 
The Effect of Syndets on Sewage Plant 
Operation : ; , Clair N. Sawyer 
The Public Health Service Research Grants Program and 
Progress in Pollution Control Harry A. Faber 
[Treatment of Combined Domestic Sewage and 
Industrial Wastes Leon S. Kraus 
John Curry 


Terrill, Jr. 


Discussiotr 


Evening 
Family Night 


Tuesday—Oct. 8 

VU ornina 
Session A—7 :30 a.m 
Laboratory Scientists Breakfast Leader, W. W. Sanderson 
Topic for Discussion, “Laboratory Methods” 
9:00 a.m 
Experimental Studies and Operation Use of Synthetic Organic 

Coagulants for Digested Sludge Filtration at 

Hyperion W. F. Garber, R. D. Bargman, 


W. F. Bargman, and J. Nagano 


Session B 


Discussion Erman A. Pearson 
Design and Construction Problems of the Metropolitan District 

Lommussion Sewerage Systen 

( Boston) ; F. W. Gow and M. Cosgrove 

Recharge with Reclaimed Sewage Effluent Finley B. Laverty 
Invitation to Sixth Inter-American Congress of Sanitary 

Engineering in San Juan, May 1958 Enrique Ortega 
innual Luncheon 


Conservation of Natural Resources in 
New England L. H. Whittemore 


{fternoon 
Session A—2:00 p.m 
Research Symposiun Leader, Ross E. McKinney 
Techniques for Giving Chemical Identity to Organic 
Industrial Wastes F. M. Middleton, A. A. Rosen 
and R. H. Burttschell 


other concurrent sessions on current topics will be fea- 


tured. 
The program, as released Aug. 1, is shown below; it 
is subject to minor adjustments in final form. 


Nitrogen Relationships in the Synthesis of Activated 

Sludge .....-James M. Symons and R. E. McKinney 
Bacterial Assay of Sewage and Polluted Waters by 

the Molecular Filter Technique ....... Jack M. McKee 
Development of Design Criteria for Waste 

Stabilization Ponds E. R. Hermann and E. F. Gloyna 


Session B—2:00 p.m. 
Sewage Works Panel Sessions 
Evaluation of Program Grants and Construction Grants for 
Sewage Treatment under Federal Water Pollution 
Control Act, Public Law 660 .. ...Leader, M. P. Adams; 
P. R. Bonderson, B. A. Poole, A. F. Dap- 
pert, D. B. Lee, J. C. Knox, G. E. McCal- 
lum, and F. L. Flood. 
Uniform State and Interstate Standards 
for the Design of Sewage Works Leader, Geo. W. Martin; 
Earl Devendorf, J. W. Townsend and 
F. H. Miller 


Wednesday—Oct. 9 


V orning 

Tour A—9 :00 a.m. 

four of Historic Boston and Environs (For Ladies and Men) 
Tour B—9 :00 a.m 

Tour of Mass. Inst. of Tech. Pilot Plants 


ifternoon 
Tour C—2:00 p.m 
Inspection Trip to Metropolitan District Comm. Nut Island 
Sewage Treatment Plant, Quincy, Mass 
INDUSTRIAL WASTE SESSION—2 :00 p.m 
Recovery of Acid from pent Pickle Liquor es ( Houck 
Phenol Recovery by Use of Isopropyl Ether N. H. Kirchgessner 
The Water Pollution Control Program of 
the Pulp and Paper Industry of the 
Pacific Northwest . V. W. Bacon 
European Industrial Waste Treatment Practices ..H. H. Black 


Evening 
Annual Awards Dinner and Dance 


Thursday—Oct. 10 


Vorning 

9:00 a.m 

Operators’ Forum (Panel Discussion of 
Plant Loadings ) ik .Leader, W. D. Hatfield 
Grit Chambers and Primary 
Settling eee : F. L. Flood and L. W. VanKleeck 
Sludge Digestion : H. E. Schlenz and P. F. Morgan 
Activated Sludge T. R. Haseltine and L. S. Kraus 
Trickling Filters  oubouuns M. Fair 
Oxidation Ponds B. Gotaas 

Session B—9:00 a.m 

Industrial Wastes Forum 
Solving the Cooling Tower Blowdown Pollution 


Problem . Leader, _ Hedgepeth 


SESSION A 


e 
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30th Annual Meeting 


Central States Sewage 
& Industrial Waste Assn. 


wr the thirtieth time, 
States Sewage & In 
\ssn. held its annual 


ar, at the Hotel She 














on June 26-28. The 
212 included about 40 
vas observed that of the 
the number of 


the 


170 or so. 


nt operators was in 


Federal Aid for 
Sewage Works 


( V. Klassen, Chief Eng. and 
h. Secy., Ill. Sanitary Water 
Springfield, Ill. presented in- 

\id tor Sew 
State’s View 
Klassen that 
any misconceptions in the 


on on “Federal 
trom a 
believes 
il persons concerning 
t federal aid tor con 
sewage treatment plants 

it there are 
that 
e are others that think the 
vould be better if there were 


some pe rsons 


more money is needed 


ort by Don E. Bloodgood 


e paper and discussion deal 
ing with sewage and sewage treatment. Pa 
dealing wéth industrial 
wastes are reported in the Sept./Oct 
of Scranton Publishing Co’s. “Industrial 
Wastes”"—Don E. Bloodgood, Editor 


pers and discussior 


issue 
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A. P. Troemper 


state’s water pollution control pro 
gram. However, this program is not 
the only tool necessary to accomplish 


waste abatement, and how well a state 


— 


Frazier 


In Illinois, the Public Health Serv 
ice program of grants is regarded as 
a tool in the hands of the State to be 
used in accomplishing advances in the 
uses that tool is dependent upon the 
individual state's program 

lo look upon this grant-in-aid pro 
gram as the panacea for all financial 
difficulties and to regard it other than 
merely another means by which to 
carry out a state’s program ts to give 
bevond that which is 
» admit indirectly 
the 


it importance 
and t 
federal government is 


warranted 
that the 
agency to furnish the principal means 
by which a state can carry out a pro- 
While in the there has 
much talk of 


primarily to 


grain past 


been federal prograins 


being operated assist 
has 
experience that 
the Public 
connection with 


treatment 


and jocal communities, it 
been Mr 

the present 
Health Service in 
these grants for 

plants is the first real practical dem 
onstration of a federal agency operat 


states 
Klassen’s 
program of 


sewage 


ing to carry out the precept of aiding 
1 state in its own activities. 

In carrying out the program in Illi- 
nois, rapid development of criteria 


1957 


Was necessary in order to take advan 
tage of favorable bidding and con 
struction periods and to accomplish 
those projects ready to award con- 
tracts. Although it was argued that 
projects ready for construction had 
the finances arranged and needed no 
grant, the usual computer-argument 
was that desirable features were de 
leted to bring construction costs with- 
in financial means. Therefore, with- 
out detailed analysis of the local fi- 
nancial effort involved, all projects 
were regarded as equally eligible in 
solar as extent of planning and state 
of readiness were concerned 

Che construction of the 
that priorities must be based on finan- 
cial as well as water pollution control 
need; Illinois decided to give equal 
weight to these two factors. It was 
soon found that the many factors had 
to be reduced to a simple scoring sys 


act Says 


tem. 
The scoring 
Mr. Klassen is as follows 


system as given by 


Illinois Sanitary 
Water Board Criteria 


I. Water Pollution Control 
1. Pollution Categories 
a. pollution 
tiled 
b. poor quality or no 
¢. potential pollution 
d. local 
2. Degree of 
a. extremely 
b. serious 


Points 


exists—complaints 


treatment 


nuisance 
Pollution 


serious 


c. moderat 
d. light 
Primary 
a. domestic 


stream 

water supply 

b. residential, fish and wildlife, 
recreational, agricultural 

c. industrial, policy, compact 

d. othe 

\batement 

a. voluntary 


b. satisfactory 


Use of 


Progress 


< poot 
Prevention 

a. excellent 
b. satisfactory 


Progress 


Cc. poor 





II. Financial Need ( Midpoint figures used 
from the tabk 
\ssessed Valuation ( 


>/ Lap 


tollowing 
onstruction Cost 


Points $/Cap 


500 9 180 
1000 8 160 
1500 , 140 
2000 120 
2500 100 
3000 80 
3500 } 60 
4000 40) 
4500 20 


( 


Illinois received 59 applications for 
and these 
cording to the system outlined abov« 
rhe first 18 received serious consid 
eration and 1/3 of those who started 
construction could not have done so 
without the help of the federal pro 
gram 


assistance were scored a 


Aerobic Biological Purification 


M. B. Ettinger, San. Eng. Center, 
USPHS, Cincinnati, Ohio, gave a pa 
aerobic 


per on the fundamentals of 








A. — — 
Federation Directors 
W. W. Mathews O. J. Muegge 





biological purification. In a_ biologi 
cal system it is assumed that it 


small 


con 


tains a very “seed” or a large 
mass of organisms such as the sludge 
in an activated sludge plant. A liquid 
substrate containing the food must al 
so be present The food may be dis 
solved, suspended OT In colloidal SUS 
pension. In the system described by 
Mr. Ettinger, 


ignated as common food 


food 1s des 


some of the 
Chis is ma 
terial that can be readily used by the 
organisms that are present. Some of 


the food may be designated as exotic 


because it is used with difficulty b 


CENTRAL STATES ASSN. MEETING 


the organisms that are present. The 


decomposition of the exotic foods may 
take place after a long lag period dur- 
ing which there is very little se 
of it by the organisms. 

Mr. Ettinger believes that immedi 
ately after the food and the organisms 
come in contact there may be rapid 
adsorption of some of the food in- 
volved. The total material absorbed is 
likely to be small in most cases and 
part of the exotic absorbed chemicals 
released later. After the food 
the amount of biological material 
present will a maximum 
as the result of growth and multipli- 
cation and once this maximum of bio 
logical material is formed further res 
piration will result in progressive de 
crease and destruction of solids 

\fter the bacteriological growth 
reaches its maximum, further aeration 
results in destruction of biological 
solids. Upon further aeration the 
amount of solids present will equal 
those initially present and continued 
amount of 


ay be 


increase to 


aeration causes the 
biological solids to decrease below the 
initial level. It is Mr. 
Kttinger that as the system ages there 
is an increase in the amount of oxy 


now 


believed by 


gen used 

Prof. G. W. \sst. Prof. 
of San. Eng., Univ. of Wis.. Madison 
Wis. and C. Eggert, Lt., USAF, re- 
ported on research that showed the 
Effect of High Sodium Chloride 
Concentration Wastes on Trickling 
Filter Slimes.”” An example is saline 
whey from an experimental cheese de- 
velopment. He concluded that the sta 
bilization of highly saline \ 
biological treatment is feasible pro- 


Lawton, 


wastes by 


viding sharp changes in the sodium 
chloride concentration do not occur 
Slime growths develop readily even 
with high salt concentrations in the 
waste, providing the B.O.D. loading 
is not Filter growths that 
are developed from low salt content 
wastes suffer a shock effect when high 
salt content wastes are applied to 
them, but they are said to become ac 
climated to the high diet in a 


excessive. 


salt 


made 
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relatively short period. Similarly, fil- 
ter growths accustomed to high salt 
content wastes show a shock effect 
when weekly saline wastes are applied 
but they usually become acclimated 
to the new substrate in about one day. 
Professor Lawton’s tests also re- 
vealed that wastes with B.O.D. con- 
centrations of 1500 ppm do not readi- 
ly develop normal filter growths 
either in the presence or absence of 
sodium chloride 


Business 


Paul Brunner of Fort Wayne was 
elected third vice-president of CSS 
IWA. W. W. Mathews and ©. | 
Muegge were elected as the new Di 
rectors to the Federation. The new 
secretary elected was Scott E. Lins 
ley of St. Paul, Minnesota. The 1958 
annual meeting is scheduled to be held 
at Purdue University at the same 
time as the Purdue Industrial Waste 
Conference 

In addition to these papers, an Op 


——— 











Programmers 


Cc. W. Klassen R. Anderson 


eration Breakfast was held, with the 
topic for a panel discussion being 
“Sewage Treatment Plant Operating 
\mong those participat 

ing in the panel were: Ray Anderson, 
of Waukegan, John Sager of Minne 

apolis, Carl Wahlstron of La Cross, 
Wis. and Chas. Niles, Cons. Engr. of 
Indianapolis. 

The program included four 
papers on industrial waste treatment. 
\ report on these papers appears in 
the Sept.-Oct {| Industrial 
i “aste Ss 


Problems.” 


also 


issue ol 





"Ed" Goehring Passes 
Edwin ( 
of the Beaver 
known 


Goehring, in the words 
Falls, Pa 
and popular manager of the 
Beaver Falls Municipal Authority 
and active community died at 
his home in Beaver Falls on July 13, 
1957 after an extended illness. He 
was 56 years old. 
“Ed” Goehring 
Holyoke, Mass. He 
Falls 32 
\ssistant 
utility 
erty 


press, “well 


leader” 


native of 
Beaver 


Was a 
went to 
years ago as Chemist and 
Manage? 
was a privately owned prop 
In vears past he had been very 


when the water 
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Penna 


active in the Penna. Water 
Assn. and in the 
Section of AWWA 

\s a civic leader he was a mem 
her and past-president of the Beaver 
Falls Kiwanis Club and an enthusi 
astic leader in its achievements. He 
was president of the Highland Sub 
urban School Board and vice-presi 
dent and chairman of the finance 
committee of the Chippewa School 
Board. 

“Ed” is survived by his widow, a 
daughter and son living in Beaver 


alls. 


Operators 
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DURING early lagoon operation 


evapor ation 


Waterville, Wash. Has 


Economical Lagoon System 


ODERN SEWAGE DISPOS- 

AL does not have to have dirty, 
odoriferous conditions. Yet, clean 
odorless disposal does not necessarily 
have to be accomplished through the 
conventional type of filtration treat- 
ment. In fact, it has been proven that 
an unconventional type can serve the 
small town as efficiently as standard 
and at a smaller both 

and maintenance-wise. 

The small town of Waterville, 
Wash., population 1,000, was faced 
with a difficult problem. The eastern 
portion of the town had been sewered 
sometime in the past under individual 
local improvement district projects. 
The western portion of the town, 
rightfully, also desired the advantage 
of sewage facilities. However, the 
Washington State Health Depart- 
ment would not approve the addition 
al facilities without better, more ef- 
ficient, appropriate methods of dis- 
posal 

To ascertain the extent of the 
problem before the council, Helmer 


units, cost, 


initially 





by PAT THOMSON 


County Engineer 
Douglas County 
Waterville, Wash. 





Hughes, Wenatchee consulting engi- 
neers, were engaged to make a survey 
of the present system, the needed sys- 
tem, and the necessary disposal unit. 

This revealed the existing facilities 
to consist of 16,385 linear feet of 6- 
inch and 1,315 linear feet of 8-inch 
collection sewers, 6,185 feet of 8- 
inch main sewers, and 5,000 feet of 
8-inch outfall sewer. Treatment con- 
sisted of septic tanks of various ca- 
pacities and construction, located at 
the ends of the branch sewers. Ef- 
fluent from these septic tanks dis- 
charged to main sewers and then to 
the outfall sewer with an outlet to 
Corbaley Creek. 


Recommended Program 


No regular program of cleaning 
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equaled inflow and filling was sl 


and maintaining had been possible 
in the past. Hence, the effluent from 
the various septic tanks varied wide- 
ly, being very turbid, with a bad odor, 
and a high percentage of solids. The 
recommendation called for the con- 
struction of a local improvement dis- 
trict in the western portion of town, 
a new outfall line, trunk lines, and 
a disposal unit. 

It soon became apparent that such 
problems are not settled with equan- 
imity. It was more than 18 months 
from the initial reconnaissance until 
final settlement of the type and ex- 
tent of the new system. In the in- 
terim, the council arguments were 
long and heavy. The public also had 
definite pros and cons. However, in 
the final hearing the majority of the 
property holders voted for the sys- 
tem and the method of financing. 
Those solid blocks strictly against 
new facilities were cut from the sys- 
tem. Public-relation-wise, every ef- 
fort was made to satisfy the greatest 
number of people. There are, of 





course, always some who feel they 
are adversely affected, regardless of 
effort to the contrary. 

From the standpoint of cost, a dis- 
posal type new to the Pacific North- 
west was considered. This is the proc- 
ess known as lagooning. Correspond- 
ence and photographs showed that 
this process had been highly success- 
ful in the Central and Midwestern 
States. It is attractive as a final dis- 
posal method because the 
considerably less than that of other 
conventional infiltration methods. 

What is the 
consists of constructing a disposal 
pond to 3 to 5 feet in depth by diking. 
These dikes are constructed from the 
material excavated from within the 
lagoon area, serving to deepen the 
lake as dikes are made. The very na- 
ture of the process limits the city size 
for which it can be profitably used, as 
an acre of lagoon is required for each 
100 persons. It desirable to 
have additional acreage for predicted 
future growth. 

The three 
points: plenty of sunshine, consistent 
breezes, and a wide open area of 
clay or other water-retaining soil 

Lagoon operation is simplicity it 
self. sewage enters the 
filled approximately at the 
center, slightly above subgrade eleva 
tion. The lagoon is placed strateg 
ically in relationship to the prevailing 
winds. Thus, wind action and the re 
sultant wave cause the raw 
sewage to move over the lagoon area, 
preventing a piling septic condition. 
\ lagoon pond of 3- to 5-foot depth 
represents optimum conditions for 
wind and wave action, yet it is deep 
enough to prevent total depth freez 
ing in most climates. 

As the raw sewage spreads thinly 
over the lagoon bottom, digestion 
begins almost immediately. The 
broken particles of sewage are at 
tacked by both aerobic and anaerobic 
bacteria. Algae growth in the water 
causes a supersaturated oxygen con 
dition. This tends to give a fast con- 
sumption of organic sewage carbon 
compounds. Sewage digestion and 
purification is good, reported reach 
ing frem 65 percent in the dormant 
winter months to 98 percent in the 
summer months 


cost 1S 


process? Lagooning 


also is 


process requires main 


Raw water 


lagoon 


action 


Project Initiation 


With the decision by the council 
to proceed, the first problem became 
the acquisition of right-of-way. The 
first obstacle was the psychological 
hurdle of what every townsman 
termed an adjacent “sewage pond” 
Actual use has proven this objection 
invalid. However, the final 
was located about a mile from town 


lagoon 


ECONOMICAL LAGOON SYSTEM 


D-4 inmiVUR pug carryai levers in nuGey muck trench auring lagoon con- 
struction. 


Actual right-of-way purchase 
hinged on two items. The same psy- 
chological approach was used—that 
odor would not be a problem. Also, 
this is a highly agricultural economy 
Wheat-producing land is valuable 
land. Price had to be determined, 
but 13 acres of land with access rights 
were finally purchased for $200 per 
acre, 


Method of Financing 


It was now time to establish financ 
ing. Two separate bond issues were 
used. The local improvement portion 
is assessed directly against the prop 
erty benefitting from the 
lateral sewer improvement. The own 
er may pay this by: 


especially 


1. Paying cash within 30 days of 
final notice without interest. 
In ten equal installments of 
principal with 5 percent interest. 
In installments and interest for 
a number of years, then paying 
the balance and interest at the 
next anniversary. 
Phis improvement 
(LID) lien 
the property second only to general 


district 
against 


local 


assessment 1S a 


taxes. The city must establish a 
guarantee fund from a levy out of 
the 15 mils, guaranteeing the pay 
ment of interest should collections be 
insufficient. Legality requires that 
I.ID bonds be sold at not less than 
100 par. If such is not done, the con- 
tractor is required to take them in 
his payment. In that case, his bid 
will cover any discount he must suf- 
fer in peddling them. Original assess 
ment costs were determined as $1.89 
per front lot foot with a $100 mimi 
mum hookup charge per unit. 

Sewage revenue bonds pay for the 
portion benefitting the entire com 
munity and not one specific area. 
These bonds will be repaid, principal 
and interest, from the sewer revenues 
and no other The revenues 
obtained from the monthly 
charge made against each residence 
and business structure will first be 
used to defray the expense of oper 
ating and maintaining the sewer sys 
tem, and then to pay the principal 
and interest of the revenue 
bond issue 


source, 
sewer 


sewage 


Che sewave revenue bonds will be 
repaid in annual installments 
a 20-year period, with the right of 
them off faster than 


ove! 


the town to pay 


OUTLET BOX, with space for chlorination unit if effluent control tests show 


necessity. 


‘ be 
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LATERAL lines were placed quickly and 
ruption to traffic. Pipe laying is 


maturity on and after five 
the date of 


1 igrees to charge 


Issuance 
rates 
service that will produce 
les to operate the sys 
not less than 
prine ipal and interest 


ear on the 


nt revent 
provide 
nat \ | } scwel 
he surplus thereby 
be used to expand the 


] 


bond 
date 
retire all 

ue bonds by 1970. sev 
vears ahead of the stated 
date. Monthly use charge 


d at $2 


applied against the 
after the option 
re could well 
hia 
Was 
per month per res 


ind $4 per month pet 


led April 11, 1956, 
srothers, Inc., Wen 


the low with 
$84.510.94 


lI 
fellow |] 


Wash 


amount ot 


bidders 
This 


commencing on 


was 
work 
project was completed 

an amount of $98, 
in over-run of $13. 
] > 


$3,279.72 in extra 


10,000 cubic vards of 
and 1,332 


trench 


xcavation, 
rock 
estimate was paid on 
4% the total contract, 
he LID system, 
rootage 


toot, of 


CXCaVa 


( harg« 


$0.75 less 


/ 


Lagoon Area Problems 
Phe 


a natural basin 
Although 
once the 
take long 
such a 
Just 
went 


woon was In 
orbalev’s Pond 
dry, 
broken it didn’t 
there 
rank growth of marsh 
ahout the time the first “cat” 
out of sight in the lagoon area, con 
struction commenced on the outfall 
line with 

To complicate matters more, an 


was surtacc 
rust W 
why 


to determine was 


YTass 


i solid ro k cut 


water showed 


Have 


unheard-of stratune of 


up in the rock trench you 
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efficiently, with the least possible dis- 
right on heels of digging crew. 


tried laying sewer pipe lately a 
trench where a spring bubbles faster 
than two pumps can handle the in 
flow? It ts discouraging 

you can't a manhole faster 


somewhat 
lay 
than the rising waters 


when 


that the con 
the 6.000 


~ this was 


It was also necessary 
tractol care on 
feet of outfall line. Most 
through land, damaged 
had to be paid for, and no indiscrim 
inate shifting of equipment could be 
Land had to be left in a 
condition harvest and 
future farming Only the 
minimum of leveling was permitted 


exercise 


wheat crop 


allowed 
suitable for 
activities 
for trencher travel 

Lagoon dike construction was of 
organic-free material placed in 6- 
inch layers compacted by sheepsfoot 
Utilization of the iagoon be- 
June at the commencement of 


rollers 
gan in 
one of the region’s driest seasons. It 
had originally been hoped to hit the 
season when rain, snow, and extra 
pumping could help fill the lagoon 
During the months of July and Au- 
gust seepage, sun, and wind evapora- 
tion about equaled the inflow. There 
a portion of the lagoon had to 
be diked 
portion to fill more 
even on the hottest day 
under the adverse 
conditions, the lagoon gave off no de- 


ore, 
transversly to allow one 
rapidly. Still, 
of the vear, 
most operating 
odors 

During hoth the State 
Health Department and the Pollu 
tion Control Commission expressed 
the desire to have influent and effluent 
flow measuring devices in the outfall 
line and lagoon discharge. Original 
a Cipolletti wier in 
However, the pollu- 
Control Commission required 
that the influent wier be changed 
to a Parshall flume. Thus, an Arm- 
co metal 6-inch throat Parshall flume 
was installed in a concrete structure 
just above the lagoon entrance of the 


tectable disagreeabl 


design, 


included 
locations 


plans 
both 
tion 


gage wells and 


Meters are to 


outtall line, including 


recording meter pits 
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be provided by the state if deemed 
necessary. 

Chlorination was not put in, for 
until the effluent can be tested for 
a period, there is no way of knowing 
how much or to what degree this 
added treatment must be provided. 
Space is provided, however, for a 
contact chamber and a_hypochlori- 
nator as being best adapted to the 
requirements. 


Problems on Laterals 


The lateral town lines also pre- 
sented their problems. Maps of the 
existing water and sewer installations 
were non-existent. Missing lines were 
located by the simple expedient of 
merrily trenching away until spurt- 
ing water jets announced the dis- 
covery of another line. Everyone 
would then stare, saying: “I'll be 
d....! Who'da thunk it was over 
there?” But in spite of these troubles, 
there was an excellent job of pipe 
laying—fast, neat, and efficient. 

Topography was such that 
area had to be served with a lift sta- 
tion. This was of the standard man- 
hole type, containing two Fairbanks- 
Morse vertical motor, sleeve bearing, 
non-clog, wet pit sewage pumps. Each 
pump is capable of delivering 50 gpm 
against a total dynamic head of 30 
feet at a maximum allowable 1,800 
rpm. All openings are large enough 
to permit passage of a 1.5-inch sphere. 
Pumps are automatic through the 
operation of a switch float set for 
predetermined liquid level. Two grav- 
ity lines lead into the pumping sta- 
tion back through a central pressure 
pipe. 

In connecting with the old sewer 
lines, some interesting things de- 
veloped. One old line, about 350 feet 
in length, had been constructed of 
tin irrigation pipe. When it was 
opened to be tapped, there was noth- 
ing, for the pipe had long since rot- 
ted away. The only reason the open- 
ing remained so was the constant 
flow of liquid. This replacement in- 
volved additional line, creating grade 
problems because it was desired to 
shorten the distance as much as pos- 
sible. 

In another instance, the old line 
was on almost a level grade. It took 
a painted marker | 1/2 hour to travel 
300 feet. With the additional facil- 
ities introduced through the new line, 
if two were flushed simultaneously, 
someone had to “man the decks” for 
a calamity. So another extra work 
order went into effect. 

Probably the most disappointing 
aspect, from the contractor’s view- 
point, was the cement clay structure 
encountered in excavating for the 
lateral lines. If the contractor blasted, 


one 





there was the considerable expense 
of suitably backfilling the resultant 
wide ditch, then redigging for pipe 
laying. If the contractor didn’t shoot, 
the cement clay beat men and equip- 
ment to bits at unclassified excava- 
tion yardage rates. This one factor 
alone probably caused the most grief. 


Ingenious Solution to 
Forming Problem 


One problem was solved uniquely. 
The flat slab of the pressure pump 
pit had to be fitted with a standard 
circular manhole cover. This pre- 
sented a forming problem for a cir- 
cular form that was smaller than the 
opening and easily removable. This 
was solved by using the wooden ends 
from telephone lines reels, somewhat 
smaller in diameter than a manhole 
cover. Four of these, each 2 1/2 
inches thick, were spiked together, 
giving proper depth. These were 
then wrapped with rope until the 
desired diameter The 
whole was then covered with a light 
tin, nailed through the with 
lath nails, leaving one rope end free. 
Once the concrete set, the free 
rope end allowed unraveling of the 
rope and removal of the 
disks. Presto! A_ perfect 
opening in any flat slab. 

In evaluating the construction of 
any public utility, the prime consid- 
eration is best service for least cost. 
For Waterville, the lagoon system 
was some $60,000 cheaper than the 
conventional tank system would have 
been. When this was written, the 
lagoon had been functioning prop- 


was obtained. 
rope 
was 


wot den 
circular 


ECONOMICAL LAGOON SYSTEM 
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SOME trench and manhole positions were blasted out of solid basalt—sewer 
construction the hard way! 


erly and efficiently. Thus, the prime 
duty has been fulfilled 

The system has been in operation 
for 16 months. It has 
weathered one of the 
conditions this area 
1916, with temperatures ranging to 

10°F and a total snowfall of 121 
inches. During August, three roa 
ing cloudbursts caused extensive road 
and field damage. None of these 
weather conditions hindered the ef 
ficient operation of the lagoon 

Flocks of ducks and 
used the lagoon as a feeding resting 
place on both fall and spring migra- 
tions. Small bird life is abundant 
The only animal problem has come 
from families of muskrats 
moving into one end of the lagoon 


successtuly 
worst wintel 


has seen since 


have 


geese 


several 


intent establishing permanent 
housekeeping. Although trapped and 
removed to other waters, they in- 
sisted on returning, establishing bur- 
rows in the Otherwise, the 
biggest maintenance factor has been 


upon 


dikes. 


mowing the weeds on the dikes, which 


have not yet been seeded to 
One section of woven wire fence that 
a deer thoughtlessly ploughed into 
had to be rebuilt. 

The Waterville pro- 


vided a useful, economical, cheaply 


grass. 


lagoon has 
maintained sewage treatment system, 
operating without fuss or muss. Since 
this community pioneered lagoon in- 
stallation in the Northwest, four 
others have constructed in the 
immediate vicinity and more are be- 


been 


ing planned 





Another Golden Anniversary 
for a Water Works Man 


“Nick” Hoeltzner celebrates 50th year 
of service with Rock Island water works 


N. J. “Nick” Hoeltzner on Sept. 1, 
1907 came to work as steam-engineer 
in the pumping station of the Rock 
Island, Ill. Water Department. Five 
years later he was made Chief En- 
gineer in the water department 
Through hard work and self-develop- 
ment he earned the promotion to As- 
sistant Superintendent of the depart- 
ment in 1934 and in 1935 was ele- 
vated to the post of superintendent, 
which position he held for 22 of his 
50 years with the Rock Island Water 
Department. 

On September Ist “Nick” Hoeltz 
ner celebrated his 50th anniversary 
of continuous service to one water 
department. In recognition of this 
“Golden Anniversary of Continuous 
Loyal Service to the City of 
Island, Ill.” a special luncheon was 
tendered “Nick” Hoeltzner on Sept. 
4th by city officials and friends. On 


R« ck 


Sept. 7th he was further honored at 
a testimonial dinner given by water 
works employees and friends 

The Rock Island Water Works 
dates back to August 1871, when un 
treated Mississippi River water was 
steam-pumped into the mains. Twenty 
years later (1891) one of the very 
early Jewel Filter Systems was in 
stalled 66 years ago. Later (1897 
filters of the slow sand type and pre- 
settling basins were added. Still later 
(1909) the system was further am 
plified by the installation of early 
rapid gravity-tvpe mechanical filters 
and chemical treatment 

It must have been a “tough pill” 
for an old steam pump man to swal- 
low when “Nick” Hoeltzner in 1935 
changed over his steam pumping sta- 
‘on to an electrified station, with con- 
equent marked reduction in pump 
iw costs. 

Hats off! to “Nick” Hoeltzner one 
of the very few “Golden Anniversary 


Water Works Men” 


for a half century. 


who have served 
one community 


WATER & 


Ed Eldridge Joins USPHS 


Kdward F. Eldridge, who has been 
director and chief engineer for the 
Washington Pollution Control Com 


mission, in| Olympia, Wash. since 


1948 has resigned that position to be 
come with the Pacific 
Northwest Office of the United 
States Public Health Service. In his 
new position Mr. Eldridge will be a 
Special Research Assistant in the 
Water Supply and Water Pollution 
Programs of the USPHS 


associated 
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REPORT FROM ABROAD 








The Industrial Effluent 
Problem in Britain 


Cooperative discussions are expected to help solve the major problems arising from 


inclusion of industrial wastes in sewage treatment plants of local authorities 


what 1s hoped will 
series of organized 


tne Institute of 
terrea | . > 
on, local authorities, 


yveen 


tact, what is hoped 

1 feature of the Institute 

t Sewage Purification’s way of life, 
was held recently at Bir 
mingham, England, 
manship of that 
ofthce, Dr. Art 


ical It 


as 1t were 


under the chait 
past-mastet of the 
hur Key, Senior Chem 

the Ministry of 
Housing and Local Government 

Che which took place in 
the University of Birmingham, was 
officially Alderman A 
Paddon Smith, Chairman of the Bir 
mingham Tame & Rea District Drain 
Board. It took the 
symposium on trade wastes and was 
Midland Branch of 
Representatives from 
the local 15 counties, 
together from 
industry, government departments, 


spector Tor 
meeting, 


opened by 


age form of a 
organized by the 
the Institute 
wuthorities in 
with representatives 


river boards, research associations, 
and consulting engineers were among 
those attending 
Importance of 
Industrial Wastes 


Phe 
far to seek 

During 1956, the incidence of in 
dustrial effluents on treat 
ment and sewage treatment plants in 
increasing im 


reason for this meeting is not 


seware 
Britain assumed an 
portance due to the development tak 
ing place in industry. In the latter 
part of that. year, this industrial de 
velopment gained increasing momen 
tum, as also did the interest in the 
treatment and disposal of industrial 
effluents, and caused considerable 
SEPTEMBER, 
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thought a problem 
which is now creating sizeable head 
aches for many local authorities. 

lhe problem is now of such dimen- 
sions that few if any local authorities 
responsible for sewage treatment have 
no industrial effluent problem; many 
are simply overwhelmed by a prob- 
lem which becomes more acute with 
the passing of years, and now ex 
tends into which at time 
had no such troubles. 

Without any possible doubt, the 
really most significant factor in this 
change, and one which must of ne- 
cessity create an increasingly diffi- 
cult problem for the local authority 
is industrial development proceeds, 
is that whereas a few years ago many 
sewage treatment plants treated a 
large amount of domestic sewage plus 
a much smaller amount of industrial 
effluent, some of these same plants 
are now having to deal with an in- 
dustrial loading which is bigger than 
the domestic sewage load 

Che Central Advisory Committee 
on River Pollution, in its Second Re- 
port, recommended that industrial ef- 
fluents should be discharged into the 
public for treatment at the 


given to 


one 


areas 


sewers 
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ATTEN Se Seem, 
by JOHN FINCH 


Mr. Finch is Manager of the Sewage Disposal 
Department, Slough, England. In his reports from 
abroad he discusses topics and opinions of time- 
ly interest. He welcomes the opportunity of re- 
plying personally to readers desiring additional 
information regarding subjects covered. 


sewage treatment plant, where it is 
practicable to do this. And, of course, 
the river authorities are agreed that 
this is the best way of dealing with 
the industrial effluent problem, for 
although the centralized treatment of 
these wastes is generally more eco- 
nomical (a point of interest to the 
industrialist, who often disputes this 
fact) the total amount of polluting 
matter reaching the river is, of course, 
reduced. 

A study of the various reports of 
the River Boards indicates quite 
clearly the effects of industrial efflu- 
ents on the rivers and streams, and 
although much is being done by in- 
dustry to cut down pollution, much 
still remains to be done before the 
problem is solved—if ever it is solved. 
At the Symposium, a number of 
aspects of the industrial effluent prob- 
lem were covered in the shape of 
technical contributions entitled : 

“Problems Concerned with the Ac- 
ceptance of Trade Wastes into Pub- 
lic Sewers,” by M. A. Kershaw. 

“Obligations of Local Authorities 
and Traders under the Rivers Pollu- 
tion Prevention Acts,” by M. Lovett. 

“Treatment of Some Industrial Or- 





ganic Wastes,” by D. H. Sharp. 

“Acid Wastes and Their Neutral- 
ization,” by S. H. Jenkins and C. H 
Hewitt. 

“Treatment of Plating Wastes and 
Cyanides,” by A. E. J. Pettet. 

“Gas Works Effluents and Their 
Effect on Sewage Treatment,” by 


W. T. Lockett 


Pretreatment 


Mr. Kershaw’s paper dealt with 
the pretreatment of industrial wastes 
at the factory and the inspection and 
control of the effluents included in 
the public sewer for treatment at the 
sewage treatment plant. He described 
a system which he has operated with 
a very considerable degree of success 
catering to a wide range of industrial 
effluents 
test of time and its success is largely 
due to simplicity, increased coopera- 
tion between industry and the local 
authority, and the comparatively few 
occasions on which there has been 
a major upset due to the effects of 
a strong trade effluent. 

He said that pretreatment at the 
factory should be provided to pro 
tect sewer fabric; reduce to a mini 
mum the possibility of sewer block- 
ages; obviate, so far as possible, any 
damaging reaction two or 
more trade effluents discharging in- 
to the same sewer; and prevent, as 
far as possible, interference with the 
purification processes at the sewage 
treatment plant. From the financial 
angle, the charges for the treatment 
of trade effluents at the sewage treat- 
ment plant should always be tied up 
with the actual cost of sewage treat- 
ment at the plant concerned 

In discussing the paper, Council- 
lor L. Chaffey, of the Birmingham 
Tame & Rea District Drainage 
Board, said that as a result of in- 
creasing quantities of gas liquor from 
coal carbonization and trade waste 
the Birmingham Tame & Rea Dis 
trict Drainage Board was faced with 
installing works at a capital cost of 
something like £8-£10 million. He 
also made the comment, which is a 
very pertinent one to local author- 
ities, that it was not fair to saddle the 
cost of this plant on the ratepayer, 
but that it should be shared out among 
industry concerned 

Mr. Lovett, who is Chief Inspector 
of the Yorkshire Ouse River Board, 
and worthy successor to J. H. Gar- 
ner, knows something of pollution 
and pollution pre blems, for he is con 


The system has stood the 


between 


cerned with one of the most heavily 


industrialized areas in the world, the 

South Yorkshire industrial belt. 
He stated that it is obviously de 

sirable that close contact should al- 


INDUSTRIAL EFFLUENT PROBLEM IN 


ways be maintained with the river 
board, and in particular that there 
should be the earliest possible con 
sultation with the board regarding 
new projects or extensions of exist- 
ing processes. He said that many 
river board officers have a wide ex- 
perience of sewage and trade effluent 
treatment processes and may be able 
to offer and advice on 
such problems 


assistance 


Effluent Standards 


In the introduction to his paper, 
Mr. Lovett stated that higher effluent 
standards were required to safeguard 
lowland streams, in view of the fact 
that about one-quarter of the popu 
lation of Britain is supplied with 
drinking water taken from lowland 
streams that are liable to pollution 
in some degree by sewage or indus 
trial effluent. He continued to com 
ment that much of the ever-increas- 
ing demand for domestic and indus 
trial water supplies could only be 
met by further extraction from low 
land streams, and that more and 
more use would have to be made of 
such streams. 

D. H. Sharp, of Fisons Pest Con 
trol Ltd., in his paper described ef 
fluent treatment processes employed 
at a latex, a rayon, a textile dyeing 
and finishing, a pharmaceuticals, and 
a pesticides factory. In each instance 
some torm of pretreatment 1s neces 
sary before the effluents are given 
biological treatment. The methods of 
pretreatment covered in the paper 
include sedimentation, coagulation, 
chemical treatment, and adsorption 
on activated charcoal. 

Dr. Sharp concluded that it would 
seem that some form of pretreatment 
is required before biological treat 
ment can be given to organic wastes, 
and that this treatment may need to 
be (a) physical only, such as sedi- 
mentation and coagulation; or (b) 
chemiical treatment. and adsorption 
and dosage to assist decomposition 
or precipitation of contaminants; or 
(c) a combination of both physical 
and chemical treatment. 

During the discussion one speaker 
made the point that there was some 
doubt in many minds as to whether 
river board standards were the stand 
ards to work by, and that the time 
was eagerly awaited when chemical 
tests and observations could reason- 
ably predict the effect of an effluent 
on the life of a river. He then men- 
tioned the investigations being under 
taken by the Water Pollution Re 
search Group, the Ministry of Agri- 
culture and Fisheries, and the Fresh 
Water Biological Association into the 
effects of effluents on fish life. 


Water & SEWAGE Works, 


BRITAIN 


A very interesting section of Dr. 
Sharp’s paper was concerned with 
the treatment of effluent from cel- 
lulose acetate rayon at the works of 
British Celanese, Ltd., at Derby. 
Pilot plant experiments have shown 
that this effluent, after pretreatment 
comprising neutralization and sedi- 
mentation, can be satisfactorily treat- 
ed biologically in admixture with 
sewage. 

Initial experiments with activated 
sludge lasting nearly a year had to 
be abandoned because although the 
final effluent from this plant was very 
good indeed, the suspended solids 
could not be easily separated from the 
effluent by settlement. The sludge in 
fact “bulked,” due to the excessive 
growth of Sphaerotilus natans. In 
consequence of this inability to make 
use of the activated sludge process, 
the effluent from the rayon plant 
will be treated at the Derby sewage 
treatment plant in admixture with 
sewage, by the alternaing double fil 


tration process 


Acid Wastes 


Probably the most interesting paper 
in the symposium was the one pre- 
sented by Dr. Jenkins and Mr. Hew- 
itt of the Birmingham Tame & Rea 


District Drainage Board on acid 


wastes 
In their paper the authors say that 


the vast increase in the use of acids 
and the general increase in industrial 
activity during recent years have 
combined to make the treatment of 
sewage more difficult, and that this 
and the higher standard expected 
from sewage treatment plants make 
it essential that industry should do 
more to pretreat many discharges 
which had previously been accepted 
into public sewers 

To neglect this would mean that 
sewage treatment plants already un- 
able to treat the sewage properly 
would begin to fail utterly, because 
it must be realized that purification 
processes depend on living organisms 
and that many industrial effluents 
are harmful to these forms of life. 
Such discharges cause sewage to 
leave the treatment plant unpurified, 
and on passing into rivers render 
them lifeless. Acid discharges alone 
can have this effect; it is intensified 
when they also contain salts of the 
heavy metals 

Various types of discharges are dis 
cussed in the paper, including those 
containing iron, copper, and chro 
mium, as well as waste acid which 
is free from metallic salts. It is stated 
that acid iron pickling liquor is prob 
ably the biggest single discharge i! 
the Birmingham district, but dipping 
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acid containing zinc and 


included in considerable 


coppel Is 
volumes. In 
stances are given showing the com 
position of some of these wastes and 
their effect on the 
it the point of discharge and 
the treat 


composition of 
SEW al’ 
when it reaches sewage 
ment plat t 

\s al the damage 
caused by acid the authors 
noted that the surface of a filter at the 
Yardley plant of 


the Board had ponded on account of 


example of 
wastes, 
sewage treatment 
acid pickle liquor discharged to the 
Phe waste had reduced 
biological activity to such a degree 
that the establishment of the puri 
fying organisms had been prevented 
and fungal growths had accummu 
lated to a point where the proper 
drainage of the filter was impeded 


sewel at id 


In addition, iron dissolved in trade 


had become deposited on the 


the 


wastes 
hydroxides 
the 
treatment plant had 


filters im form of 


iste discharges into 


“CV Ave 


production of gas by nearly 


the 


increased by 


although amount of 
id beet nearly 
] 


50 percent and the digestion tempera 
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ture raised from between 70° and 80° 
to between 90° ond 95 


Metal Finishing Wastes 

A, Be J Pettet, of the Water Pol- 
lution Research Laboratory, considers 
that the most satisfactory method of 
disposing of waste waters from metal 
finishing is by discharge to the public 
sewers, but pretreatment is nearly al- 
ways avoid harmful 
effects in the sewer system and at the 
sewage disposal plant. He considers 
that before a treatment plant is de- 
signed and installed at a plating 
establishment, it is advisable to con- 
sider whether any practicable steps 
can be taken to reduce the volume 
of waste waters produced and to re- 
duce the amount of processing chem- 
icals discharged in the waste waters. 
\cid wastes containing metal salts, 
but not cyanide or chromate, can be 
satisfactorily treated by controlled 
neutralization and sedimentation in 
a continuous flow plant. Waste wash- 
ing waters containing chromic acid 
or chromates are usually treated by 
reduction with either ferrous sulfate 
or sulfur dioxide, followed by precip- 


necessary to 


BRITAIN 


itation of the reduced chromium by 
the addition of an alkali. 

During the course of the discus- 
sion on Mr. Pettet’s paper it was 
learned that an apparatus had been 
invented and installed which auto- 
matically titrated and destroyed cy- 
anides in plating effluents with po- 
tassium permanganate according to 
the amount of cyanide present. In 
addition air agitation had reduced the 
amount of potassium permanganate 
by more than 50 percent. 

William T. Lockett, lately chief 
chemist at Mogden, discussed in his 
paper the course, character, and com- 
position of gasworks effluents from 
carbonization plants and of high pol- 
luting value. He also dealt with new 
developments of considerable interest, 
including the steam-cracking of heavy 
petroleum residues produced in the 
course of catalytic cracking of oil 
for motor fuel. After experiments 
with this effluent on the activated 
sludge process using well-oxidized 
sludge capable of bringing about 
nitrification, it concluded that 
the effluent in admixture with sewage 
exercised no appreciable retarding 
action on the purification process. 


was 





Langdon Pearse Memorialized 
Mrs. Langdon Pearse receives plaque at the 
Langdon Pearse Memorial Dinner of the Cen- 
tral States Sewage Works Association 

At the close of the 30th Annual 
Meeting of the Central States 
ge and Industrial Wastes Associa 
tion the Association fittingly memor1 
lized for 
Engineer of the 


District of 


Sew 


the late Langdon Pearse, 
nitary 
initary 


Langdon Pearse 


memorial plaque. On her right stands 
“Sam” partner of 
her left 

Pearse’s former boss, 
Ramey, Chief Engineer of 
District of Greater Chi- 


Greeley a former 


langdon Pearse’s and on 
stands Mr 
Horace P 
the Sanitary 
cago 


The inscription on the plaque reads 


as follow Ss 


“The Central States Sewage and In 
dustrial Wastes Association at its 30th 
\nnual Meeting recognizes with deep 
his service to the Sanitary 
Profession in honoring 
\NGDON PEARSI 
1877—1956 


Mrs. Pearse and Friends 


WaTeR & SEWAGE WORKS, SEPTEMBER, 


1957 


As a founder and respected adviser of 
this Association and the Federation of 
Sewage and Industrial Wastes Associ- 
ations; a researcher and developer of 
modern sewage treatment methods; 
Chief. of the Sanitary Division of the 
Metropolitan Sanitary District of 
Greater Chicago and engaged in the 
development of its world famous 
works; an internationally known Sani- 
tary Engineer active in many national 
and international professional societies, 
he was untiring in his efforts in ad- 
vancing the humanitarian cause of pub- 
lic health in community life.” 
Presented to Mrs. Langdon Pearse 
this twenty-seventh day of June, Nine- 
teen Hundred and Fifty-seven at Chi- 


cago, Illinois 


"Tom" Skinker Retires as 
St. Louis Water Commissioner 


Thomas J. Skinker, Water Com- 
missioner for the City of St. Louis, 
Mo., retired early this year having 
held the post since 1941. Mr. Skinker 
had been with the Department of 
Public Utilities since 1913. 

As Water Commissioner, Mr. 
Skinker was in direct charge of all 
phases of the city’s water supply. A 
long time active member of the 
AWWA he has received a deservedly 
great amount of credit for the high 
standing of the St. Louis Water 
Works. 





SWING DIFFUSER AERATION EQUIPMENT 


ASSURES DEPENDABLE, CONTINUOUS AERATION 
PROLONGED CLEAN DIFFUSER PERFORMANCE 
WITH SUPER-CLEAN AIR FILTER SYSTEM 


Mishawaka, Ind. Sewage Treatment Plant Charles W. Cole & Son, Consulting Engineer 


This modern activated sludge sewage treatment plant, placed in operation in 1952, has a rec- 
ord of excelient aeration performance. Uninterrupted, dependable sewage aeration, assuring 
continuous highest oxygenation efficiency available as required now or in the future, is provided 
by Swing Diffuser Aeration Equipment with Precision Diffuser Tubes. 


Low maintenance, economical Super-Clean Air Filter System allows less than 0.09 mg. of dirt 
per thousand cubic ft. of air, minimizing particulate clogging. 


OVER 10,000 “SWINGS” INSTALLED IN MORE THAN 300 PLANTS TO DATE 


See us in Booths 39 thru 44 at the F.S.1.W.A. Convention, Hotel Statler, Boston, Mass., October 7-10, 1957. 


CHICAGO PUMP COMPANY 


Sewage and Industrial Waste Equipment 


Subsidiary of Food Machinery 622 Diversey Parkway 
& Chemical Corporation Chicago 14, Iilinois 
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W & SW a | Sept. 15-18—Boston, Mass. (Hotel Statler 75th Anniy’y. | 
hy Conv. ) 


New Enctanp Water Works Assn., Secy., Joseph C. 


M . ; ti ; S h | | ; Knox, N.E.W.W.A., 73 Tremont St., Boston 8, Mass. | 
ngs C u pt. 15-18—Baltimore, Md. (Lord Baltimore Hotel) 


ERICAN INSTITUTE oF CHEMICAL ENGINEERS, Secy., F. J. 
Antwerpen, 25 West 45th Street, New York 36, N. Y. 


Sept. 16-18—Pullman, Wash. (State College of Washington) 
Firth BreNNIAL INLAND Empire Water Works SCHOOL, 
H. Dunstan, State College of Washington, Pullman, 








Sept. 18-20—Cincinnati, Ohio (Netherland Plaza Hotel) 
Onto Section, A W.W.A. Secy , M E. Druley, Dist Mer . 
Dayton Power & Light Co., Wilmington, Ohio 

















Sept. 23-25—Louisville, Ky. (Brown Hotel) 
KENTUCKY-TENNESSEE Section, A.W.W.A., Secy., J. Wiley 
Finney, Jr., Howard K. Bell, Cons. Engrs., 553 S. Limestone 
Street, Lexington, Ky. 


(Jointly With) 

















KENTUCKY-TENNESSEE INDUSTRIAL Wastes & S—EwAce Works 
Assn., Secy., S. Leary Jones, Cordell Hull Bldg., Nashville, 
Tenn 


Sept. 24-25—Santa Fe, N. M. (La Fonda Hotel) 

; Rocky Mountatn Section, A.W.\W.A., Secy., Jack W. Davis 
Breimeister, Dist. Mgr., Transite Pipe, Johns Manville Sales Corp.. 301 

City Hall, Mil Continental Oil Bldg., Denver 2, Colo 














25-26—Stillwater, Okla. (Oklahoma A & M College) 
OKLAHOMA INDUSTRIAL Wastes CONFERENCE, Prof. Quintin 
B. Graves, Oklahoma A & M College, Stillwater, Okla. 


Sept. 25-27—Detroit, Mich. (Leland Hotel) 
ls, S. D. (Sheraton-Cataract Hotel) MicuicAn Section, A.W.W.A., Secy., T. L. Vander Velde, 
ra Dakota Water & Sewace Works Chief, Sec. of Water Supply, State Dept. of Health, Lansing 
Charles E. Carl, S. D. Water & Sewage 4, Mich 


1 s 
Saranac | aK¢e N y Saranac Inn) ept 


ON \.W.W.A mecy., Kimball Blanchard, 
c/o | idlow Valve LA. ll W 42nd 


(Continued on page 116A) 
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The largest water tank repair 
company in the United States 
is at your service. Repairs 
guaranteed for 12 years— 
paint for 3 years. 
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\ 
; ) Representatives in 
every state of the Union. 


DIXIE TANK’S “SYMBOL” OF YOUR PROTECTION 
DIXIE TANK & BRIDGE CO. Please write or wire 


us for more information. 
P. O. BOX 14, MEMPHIS |, TENN. 
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Compare the size of the valve bodies and cylinder opero- 
tors of these valves. Note how much less head room is 
required by the Builders valve . . . and the drastic space 
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reductions effected. 
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Conventional 

Butterfly Valve “A” Gate Valve 
with Stationary 

Cylinder Operator 
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Builders Butterfly Valve 
with Builders 
Cylinder Operator 
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CUT CONSTRUCTION COSTS... 
with compact Builders Butterfly Valves! 


o 
4s 
i. 





Construction costs of pipe galleries can 
be reduced by using space-conserving Build- 
ers Butterfly Valves. Because these valves and 
their customized operators have small overall 

dimensions, they can be installed in the 

tightest piping layouts. This reduces the 
size of the galleries housing them, elim- 


inates the need for special construction and 
supports, and effects savings in both con- 
struction materials and labor. For the ulti- 
mate in installation convenience and appli- 
cation adaptability, request complete data on 
Builders “more-for-your-money” valves that 
easily meet (and surpass) all AWWA Spec- 
ifications. Designed for water works and 
sewage service .. . made by the leading spe- 
cialized supplier of water works and sewage 
equipment. 

Write for Bulletin 650-LIB. Builders- 
Providence, Inc., 350 Harris Avenue, 
Providence 1, R. I. 





© BUILDERS-PROVIDENCE 
B-I-F INDUSTRIES Qs: 
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Full Automatic 
ENGINE 


Dependable Synchro-Start controls provide 
full AUTOMATIC STARTING AND STOPPING 
according to the operation of any type of pilot 
switch. FULL PROTECTION is provided all the 
time the engine is starting or running. In case of 
an abnormal condition, such as low oil pressure, 
overheating, overspeeding, failure to start, etc., 
the engine will be shut down before any damage 
can occur and a VISUAL SIGNAL and on AUDI- 
BLE ALARM will show the exact cause of failure. 


Write today for the Synchro-Start catalog, 


or see your engine dealer. 


_SYNCHRO-START PRODUCTS, INC. 
- PO. BOX 157-A, SKOKIE ILLINOIS 





CONTROL 
for Diesel. Gasoling on Gas 


PHOTOVOLT 
pH Meter MOM. If) 


A full-fledged line-operated pH 
Meter of remarkable accuracy 


at the unprece- $130.- 


dented price of 
PHOTOVOLT CORP. 


MADISON AVE NEW YORK 


95 16, N. Y 
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Traffic Flows At Mobile. As Concrete Water Line Goes In Fast 


If you will look at these pictures, taken 
in Mobile, Alabama, you will see why 
this water line went in with little inter- 
ference to trafic and adjoining busi- 
ness establishments. 

In the left picture the backhoe has 
just opened a short section of trench. 
picked up a 16-foot length of pipe, and 
lowered it into position. 

In the right picture, the backhoe 


opens next section as workman at bot- 


tom mortars the joint and others tamp 
backfill. High lift will finish backfill 
immediately. 

The prestressed concrete steel-cylin- 
der pipe used on this 9-mile line for 
the city of Mobile, has the strength 
to resist heavy traffic loads, deep back- 
fills. and the shifting of unstable soil. 
Steel joint rings imbedded in con- 
crete make joints the strongest point 


in the line. Recessed rubber gaskets 


Price Brathors 


assure a bottle-tight, flexible joint. 

The 48” pipe in the pictures was 
designed for 150 pounds operating 
pressure. 

J. B. Converse & Company, Inc. of 
Mobile were the engineers for this 
project which included 24, 30, 48 and 
60 inch pipe. Charles F. Smith & Son 
were the contractors, and the pipe was 
manufactured by Price Brothers Com- 


pany at Hattiesburg, Miss. 





CFE Fh as. Sy was honored by being chosen the first 
= chairman of the new Michigan Sec- 
tion of AWWA in 1938. Later 1951- 


Dee «61953 he served as Director of the 
" Section. He became a member of 
AWWA in 1924 and a Life Member 


in 1954. The Michigan Section voted 


OVERFLOW FROM THE MAIN SECTION to Earl Norman the Fuller Award 


in the same year, 1954 
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Earl Norman is Dead passing. He had been in poor health 


Was first chairman of AWWA's Michigan for some time and resigned as man- 
Section ager of Kalamazoo utilities after 35 


Earl | Norman, long-time Di years service with the Department 
rector of Water and Light Utilities at Mr. Norman contributed a good 
Kalamazoo, Mich., died in February deal to the advancement of the water 
We have but recently learned of his works profession in Michigan and 











| 











This writer recalls that Mr. Nor- 
man was a consistent attendee of 
AWWA conventions, contributing to 
open discussion in a helpful manner. 
He was responsible for many innova- 
tions in water works practice and 
was a pioneer in the successful appli- 
cation of cathodic protection to steel 
tanks. 





complete 
| Ill. Tech. Offering Graduate 
chiorination Course for Sanitary Engineer 


A graduate program in sanitary 
from source engineering—stressing the funda- 
mental sciences—will be offered this 
to faucet fall at Illinois Institute of Technol- 

ogy, Chicago. 

The program will produce an en- 
gineer-scientist who can perform 
well in any branch of sanitary en- 
gineering, according to Elmer I. 
Fiesenheiser, director of Illinois 
Tech’s civil engineering department. 





Four foundation courses make up the 


Use HTH Granular for quick, direct, chlorine action program: . | aa a, 
at every point of the water-supply system: reservoirs, in 2 coma Mie cmner ey Rnggensene, Be ead 
pumping stations, filters, mains... to say nothing of | istry, biochemistry, nuclear physics, and 
tanks, standpipes, wells, ponds, etc. pays at Bary ce = analyses, em- 

Dry, non-dusty, and easy-to-use . . . convenient, ef- apy prt eae prt eer ae 


fective and economical ... HTH Granular, with 70% (3)—Unit_ operations and processes in 
aweths . aioe a . ‘ sanitary engineering, covering the rational 
available chlorine, means an end to problems of bac- design of the operations and processes 


teria, algae, fungi and odors. used in sanitary engineering / 
(4)—Design of sanitary engineering 


Olin Mathieson will gladly send you complete infor- | treatment processes, dealing with the ap 

; ‘ , ie <e plication of unit operations and processes 

mation about the many uses of HTH for the complete o> ie deen of ie eoepalt Gaia 
chlorination of water. Just write. Or check your supply processes. 

house soon. Admission is open to students with 

engineering bachelor’s degrees. Both 


| day and evening courses will be of- 
HTH GRANULAR fered 


is available in 100-Ib. . . = ; 
doemn Genk in eneen For further information, contact 
of nine 5-Ib. cans. OLIN MATHIESON CHEMICAL CORPORATION the Graduate Office, Illinois Institute 

INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3. MD. of Technok gy, Technology ( ‘enter, 


HTH is @ trademork Chicago 16. 
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lines for rugged cross-country service 


rr Ww 


Corrosion resistant Wrought Iron water lines 
need no protective coatings and wrappings 


Wrought iron’s unique built-in protection against cor- 
rosion eliminates the need for costly coatings and wrap- 
pings on underground water lines. 

This built-in protection stems from a defensive net- 
work of over 250,000 glasslike iron silicate fibers present 
in each cross-sectional square inch of wrought iron. 
When corrosion attacks, these fibers quickly arrest any 
pitting or rapid penetration. 

Wrought iron’s relative immunity to corrosive soils 


and waters has been proved in actual service. Our book- 
let, Wrought Iron for Underground Services, gives case 
history support for the low annual cost of this material. 
Write for a copy. 


A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Division Offices in Boston, New York, Philadelphia, Wash- 
ington, Atlanta, Pittsburgh, Chicago, St. Louis, Houston, 
San Francisco. International Division: New York, N. Y. 

Available in Canada and throughout the world 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 


Corrosion costs you more than Wrought Iron 


ee 
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Buffalo Meter's Chas. Bassett 
Director of BDSA 
Water & Sewage Division 
lhe Buffalo Meter Co. of Buffalo 
loaned Charles K. Bassett. 
dent ind secretary ol the 
and Defense 
istration of U. S. De 


the Business 


Commerce tor the last 
He will serve as Direc 
\ 

Vater 


and Sewerage In 
Utilities Division. Mr 
es another in the line 
served in 


who have 


represent the water 


orks industry. He su 


FLUID-TITE. 


ceeds Richard V. Ford of the Ford 
\leter Box Co 

Chis division like others of the De- 
\dministration is main 
tained on a standby basis to be quick 


another 


tense Service 


lv available in the event of 





VALVES & HYDRANTS FOR 
“CENTURY” ASBESTOS-CEMENT 
PIPE LINES 


Specify FLuip-Tite* end-connections 
on M&H valves or hydrants ordered 
for installation with Class 150 “‘Cen- 
tury” asbestos-cement pipe. The hub 
ends of this valve or hydrant are es- 
pecially designed to accommodate 
the FLurp-Tite gasket, and seal the 
joint when the end of a “Century” 
asbestos-cement pipe is inserted (see 
cross-section sketch of joint above). 

No special fittings or extra joint 
materials are required. The only joint 
accessory is the gasket. Installation 
is simple and easy. Unskilled work- 
men can assemble the joint. 

Either conventional or “O”’-Ring 
stuffing box is available on M&H 
FLUID-TITE joint non-rising-stem gate 
valves. Wire or write for complete 
information. 


trademark for Keasbey & Mattison Co.@ 


—_ 
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national emergency. Meanwhile, in- 
formation concerning the abilities and 
needs of manufacturers of water and 
sewage work equipment is being kept 
up to date. 


Annual Reports Received 
Among the annual reports received 
recently are the following: 

CRANSTON, R. |. (Sewage Works ) 

\nnual Report of sewage treat- 
ment plant for fiscal year ending 
Sept. 30, 1956. This 36-page bulletin, 
issued by the Commissioner of Pub- 
lic Works and Supt. Water C. An- 
derson, covers a description of the 
plant, summary of operations, flow 
diagram of the plant, data on 
suspended solids, BOD removals, as 
well as river data. Also included are 
studies on an experimental model of 
activated sludge unit employing the 
“Cavitator”, problems of aeration 
tank foaming, general maintenance, 
cost of operation, detailed operation 
of sewage treatment plants, facilities, 
equipment repairs, etc. 

ra * * 

MiaMA, FLa. (Sewage Works) 
\ 20-page booklet titled “Safeguard 
Guarding Miami's MHealth and 
Cleanliness of Our Waterways’. It 
contains a map of the entire project 
and a story of Miami's sewage dis 
posal project which was eight years 
in the preparation and three years in 
construction. It began operation on 
September 17, 1956. The booklet in 
cludes project costs, information on 
intercepting sewers and flow mains, 
a large photograph of the area, pic- 
tures and data on the operation of 
sewage pumping stations and _ the 
construction of the sewage treatment 
plant itself. This is not strictly an 
annual report since the operation has 
only been under way approximately a 
half year, but undoubtedly this is 
the forerunner of annual reports to 
come. 


New York City (Public Works 
Dept.)——This 128-page report, pre- 
pared under the direction of Fred- 
erick H. Zurmuhlen, Comm. The 
book is a complete report on the 
various divisions of the Dept. of 
Public Works, including the Div. of 
suildings, Bridges, Sewage Disposal, 
Building Management, Administra- 
tion, Contract Procedure, Engineer 
ing Services, Shops, Motor Vehicles 
and Emergency Div. of Civil Defense. 
Also included are reference data on 
engineering, operating and personnel, 
as well as charts, tables and maps. 
This is a complete story of the Dept. 
of Public Works of the City of New 
York for the vear 1956 
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USCOWELD PLASTIC PIPE FITTINGS 


Greater Joint Strength—Faster Insertion—Thanks to 


THE ONLY SOLVENT-WELD FITTING 
WITH AN INTERFERENCE FIT! 


To get maximum joint strength, interference 
fit is a must! UscoWeld fittings are designed Uscow C 

to provide at least a .005 inch interference fit. THE ELD PRIN IPLE 
And UscoWeld fittings are a cinch to install 


because of a specially designed tapered entrance XQ 
socket. U. S. Rubber has developed the —— TAPERED ENTRANCE 
UscoWeld fitting of the same tough, light- 
weight, corrosion-resistant thermoplastic as -—~ FOR EASY INSERTION 
famous Uscolite® CP plastic pipe. LN ANSNAASN SSE HT 

All UscoWeld fittings can safely handle the SXXS SQ QQ 4.4) 
pressures recommended for the corresponding FITTING PIPE 


size of extra-heavy Uscolite pipe. Maximum 


recommended operating temperature is 170°F. 
Pipe can be cut to exact length, is easily in- < i 
stalled in close quarters. 

Obtainable at any of our 28 District Sales INTERFERENCE FIT FOR POSITIVE BOND 


Offices, at selected distributors, or write us at . ‘ ' ' 
Lefelle ‘eo . low VY - 9 1 ¥v y combining tapered entrance socket and a .005 inch interference fit—-even 
Rockefeller Ce nter, New York 20, N. Y. when the pipe is at the small limit of the diameter tolerance and the fitting at 


In Canada, Dominion Rubber Co., Ltd. the large limit of its diameter tolerance—UscoWeld is easily installed, and the 
strongest solvent-weld joint available. 






































Apply Uscolite CP cement to the outside area of Next apply cement uniformly to entire inside area While both cemented surfaces are still wet, 
the pipe that is to be in contact with the socket. of tapered entrance socket. insert pipe in fitting and push until pipe bottoms 


ADVANTAGES 


e fast, easy to assemble—tapered entrance provides e UscoWeld takes maximum advantage of the inherent 
easy insertion of pipe “solvent-weldability” of plastic pipe and fittings 

e strong joint—interference fit provides for optimum e no threading required—just cut pipe square 

fusion of pipe and fitting into homogeneous mass; @ not necessary to allow for thread make-up 

joint strength not dependent on cement alone variation—pipe can be cut to exact lengths 

e automatic alignment of pipe and fittings @ easy to install in close quarters 

e chemical resistance of the UscoWeld joint e resists fatigue due to vibration or thermal stresses 

is the same as for Uscolite pipe by elimination of stress concentration at thread roots. 


Mechanical Goods Division 
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Adjustable Stroke 
Diaphragm Pump 
901 


uipment Co., Denver, 


For further information on products or services please use reader service card. 


New Equipment 


higher 
~ 
made 


capacity. 
while 


and up to 75% 
\djustments can be 
pump is operating 

have been 


space requirements 


reduced for easier installation and 


is announced produc- 
new 4 inch adjustable 
iphragm which 

stroke 


maintenance—unit is only 
inches high. Lower horsepower 1s 
required because anti-friction bear- 


pump 


sible a longet 


“Out of sight—out of mind” can be a mighty expensive philosophy 
in any water distribution system. The above unretouched 
photograph proves this point. It shows a badly tuberculated 
eight inch main whose inside diameter was reduced to an average 
of almost 4.5 inches. Resultant higher pumping costs with reduced 
pressure and carrying capacity make it costly to tolerate such 
conditions. That is why the savings effected in reduced pumping costs 
frequently pay for the low cost of National water main cleaning. 
Since there’s never a charge or obligation to inspect your 
mains, call National now! 


’ | 
9D Catl aie MU clunial Poeeg 


NATIONAL WATER MAIN CLEANING COMPANY 
50 Church Street * New York, N.Y. 


ATLANTA 3, GA. 333 Candler Building @ BERKELEY, CALIF., 920 Grayson Street @ BOSTON I5, 
MASS., 115 Peterboro Street @ CHARLOTTE, N. C., 533 Hollis Road @ CHICAGO, ILL., 8 So 
Dearborn Street @ DECATUR, GA., P. O. Box 385 @ EL MONTE, CALIF., 2024 Merced Avenue © 
FLANDEAU, S. D., 315 N. Crescent Street @ KANSAS CITY, MO., 3707 Madison Avenue @ 
MINNEAPOLIS. MINN., 200 Lumber Exchange Building @ RICHMOND 2i, VA., 2910 W. Clay 
Street @ SALT LAKE CITY, UTAH, 502 West 3rd Street @ SIGNAL MOUNTAIN, TENN., 204 
Slayton Street @ VILLA PARK, ILL., 424 S. Yale Avenue @ MONTREAL, CANADA, 7445 Chester 
Avenue @ WINNIPEG, MANITOBA, 576 Wall Street @ BOGOTA, COLOMBIA, Apartado de 
Correos 25 @ SAN JUAN 10, PUERTO RICO, Manquinaria, Apartado 2164 @ LIMA, PERU, Bolivar 
441-A, Marafi @ CARACAS, VENEZUELA, Apartado 561 @ OSLO, NORWAY, Radhusgaten 30 
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ing design practically eliminates 
friction and reduces maintenance 
Standard hall-bearing motor is 
used to drive speed reducer. The 
improved design increases life of 
the molded rubber, nylon cord 
diaphragm. Diaphragm is clamped 
in place so there are no holes to 
concentrate stress or weaken it. 
The molded rim evenly distributes 
tension to the entire circumference. 
Diaphragm assembly can be re- 
moved from front or rear of pump 
by removing only 4 bolts 


Gas Detector 
902 


Johnson-Williams, Inc., Palo 
Alto, Calif., has developed a new 
portable gas detector for measur- 
ing natural gas concentrations 
from 0 to 100%. Termed the Gas- 
Pointer, this detector is designed 
for pin-pointing leaks in buried 
pipelines, and also for testing man- 
holes and valve boxes, and as a 
general-purpose combustible gas 
indicator. 


Two ranges are built into the 
instrument. Indications on the 
low range are obtained by cataly- 
tic oxidation on a platinum fila- 
ment, and on the high range indi- 
cations depend upon_ thermal 
conductivity from a non-catalytic 
filament. 

The design permits range 
change without any electrical 
switching or zero change, and 
without addition of dilution air 
It is light in weight (5 Ibs.), small 
in size and is fabricated from die- 
cast aluminum and fiberglass for 
rugged service requirements, 





Bendix-Westinghouse Conoflow 


Rotochamber 


Barber-Coleman 


Is 


Fisher Governor Foxboro 
Reversible Stabiflo 


General Controls 
Hydramotor 


GRINNELL- 


Grinnell Air Motor, Grinnell Air Motor, 
Spring Loaded Double-Acting 


bt 


Hammel-Dahl Mason-Neilan 


Preloaded 


Kieley & Mueller 


RINNELL-SAUNDERS Diaphragm Valves are easily 
equipped for power operation — by combining any of 
numerous power operators, a sliding stem bonnet assembly, and 
a valve body. The sliding stem bonnet can be modified to ac- 
commodate any make of power operator, pneumatic or electric. 
Grinnell-Saunders Diaphragm Valves are unsurpassed for 
handling materials as diversified as corrosive fluids, gases, 
beverages, foods . . . in lines where corrosion, abrasion, con- 
tamination, clogging, leakage and maintenance are costly factors. 
The operating principal of the Grinnell-Saunders Diaphragm 
Valve is simple. The resilient, flexible diaphragm is lifted high 
when the compressor is raised and pressed tight against the 
body weir when the compressor is lowered. 
Grinnell valves are available with body, lining, and dia- 
phragm materials to meet different service conditions. Write 
for further information. 


Grinnell Company, Inc., Providence, Rhode Island ° 


pipe and tube fittings * welding fittings °* 


Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * 
Grinnell automatic sprinkler fire protection systems ° 


industrial supplies e 


SAUNDERS 
DIAPHRAGM VALVES 


with famous name 
POWER OPERATORS 


Minneapolis-Honeywell 


engineered pipe hangers ond supports * 


2 


Hammel-Dahl 
Close-Coupled 


Grinnell Piston 


‘4 


Philadelphia Gear 
Limitorque 


Taylor Motosteel 


This sliding stem bon- : stem 
net is specially designed 
adapter 


for power operation. ees 


The power operator is compeceser 
pin 


compressor 


attached to the adapter 
bonnet and to the 
threaded end of its free- 
sliding stem. Thus, the 


finger plate 
diaphragm 
operating force is ap- 

plied directly. The 

stem, in turn, is directly 

connected to the compressor which opens and closes 
the valve when power is applied. This sliding stem 
bonnet is interchangeable with other bonnet designs. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Coast-to-Coast Network of Branch Worehouses and Distributors 


Thermolier unit heaters * valves 
water works supplies 


Amco air conditioning systems 
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Diaphragm Shields 
903 
lock Pac king Lo., 
Y., has seven 
tandard molded Teflon 
liaphragm shields to fit 
| he three inch 


Pal- 


(sal 


ay ailable 


installed over 


e For further information on products or services please use reader service card. 


diluent which is frequently a major 
portion of conventional antifoam 
solutions. For instance, a Ib. 
bag of Hodag “instant” antifoam 
could make the equivalent of ten 
55-gallon drums of conventional 
liquid antifoam. This provides sub- 
stantial for the user in 
both the purchase price and the 


25 


savings 


Considerably less 


Reinforced Abrasive 
Cutter Wheel 
906 


Beaver Pipe Tools, Inc., Warren, 
Ohio, has announced a new fiber- 
glass reinforced abrasive cutter 
wheel for specific use on Beaver 
No. 14 and No. 20 Speed-Cut 
1Abrasive Cutoff machines. 


freight charges. 
storage space is required also. 
Hodag’s “instant” HC-300 anti- 
foams are packaged in the exact 
weight and quantity that the user 
for making his emulsion. 
This service saves user’s time, ef- 


iaphragm to provide cot a ve 
The new Beaver fiberglass 


wheel is designed for cutting 
ferrous material. It is break-re- 
sistant, and has greater resistance 
to side pressure. The wheel comes 
in 14 and 20 inch diameter with 1 
inch arbor. 
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Centrifugal Pumps 
904 

ip Div 

\urora, 


line 


A Low-Cost Hydrant You Can Depend On 


The R. D. Wood Standard Swivel Joint Hydrant 
gives you the most for your money in strength, 
reliability and sound design. The all-bronze stuf- 
fing box, gland and operating nut prevent rust 
and corrosion. Internal friction which might 
lower pressure is reduced to well below A.W.W.A. 
specifications by tapered nozzleways and care- 
fully rounded changes in diameter. 


New York 
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close- 
Type B 


in horizontal. 


gen- 


d horizontal, pedestal 


fe mounted \v ertical, 
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, pumps 
NPSH characteristics 
ré NEMA | standard 


| 7 
sh-proof. totally 


Breakable Flange and Stem Coupling 


Available at slight extra cost. Designed to snap 
under a blow which would otherwise smash 
the hydrant, flange and stem coupling can be 
inexpensively and quickly replaced without 
excavation. 


en 
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cd ( lverload protec 
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Impellers are 


1 fractional 

otors 

| design for peak pertor- 

xactly balanced for 

tiet operation. Mechani- 
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fitted, all iron, 
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Extension Piece 


Can be inserted without interrupting 
water flow. 


mn? 
TI ZAC 


ioOovs as re 


New ‘Instant’ Antifoams 


905 
lage Chemical ¢ orp., { hi 
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41803, Presents 


Manufacturers of Mathews Hydrants and "Sand-Spun’ 


e For further information on products 


Evans To Manufacture 
Plastic Pipe 
907 

The Evans Pipe Co., Uhrichs- 
ville, Ohio, has announced its entry 
into the production of polyethylene 
plastic pipe, to be manufactured at 
its recently purchased Carrollton, 
Ohio plant. 

The plastic pipe division of the 
Evans Pipe Co., designated as the 
Evanite Plastic Co., will manu- 
facture a complete line of plastic 
pipe in two types, and in diameters 


from \% to 6 inches 


A Gate Valve Built for 
Generations of Trouble- 
Free Operation 


The R. D. Wood Gate Valve can 
be depended on to work and 
keep on working for years. It is 
simply constructed—a spreader 
and two discs are the only mov- 
ing parts. The discs are free to 
revolve their full circumference, 
preventing uneven wear on faces 
and seats. When fully open, 
gates are entirely clear of flow. 





R. D. Wood Gate Valves now available 


with O-Ring Seal when specified 


or services please use reader service card. 


Evanite Pipe will be available in 
two types—#1 for potable water 
and food products use, and #2 
for water, waste and chemical 
service. Evanite #1 is manu- 
factured from material approved 
by the National Sanitation Foun- 
dation. 

Soth types are made of tough, 
lightweight polyethylene plastic, 
specially compounded to produce a 
pipe that resists slit-holing and 
stress-corrosion cracking. Both 
will be manufactured in Schedule 
40 standard wall and in 75-pound 
working pressure types. 











—-——--—-—-—------------- 4 


| 
| 
| 
| 
_ 


all available with mechanical joint and 
flange-type pipe connections 


R.D. WOOD CO. 









Public Ledger Building, Independence Square - Philadelphia 5, Pa. 


Pipe (centrifugally cast in sand molds) 
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Desanding System 
For Well Water 


908 
Dorr-Oliver Incorporated, Stam 
ford, Conn., has developed the new 
DorrClone desanding 
water supplies 


system for 






























«-Overflow 
Feed line ~_ Dor? Clone 
5 oe a 
unit 
Under flow Diophragm 
chomber ~ ~ _* valve 
& ¥ 
Check ~~ _ "ail 
volve To sond pit 
BRA wae so | 
————~ 
From well ‘Gore valve 
ae 
Concrete floor slab-~ 
To system 
Well water with sand ' 
and silt 
Ga Sond and silt LY 


C= Cleor woter 












WATER & SEWAGE 


The system consists of a vortex 
separator and an underflow cham 
ber. Well enters the upper 
section of the separator and main 
tains a action. The centri 
fugal sand and silt 
in the raw the outside 
walls of the cone, where they pass 
downward into the underflow 
chamber. Desanded water 
to the inner spiral of the vortex 
and out into the supply system 

The separator unit is basically a 
classifier that will make a separa 
tion ol 
tween 500 and 200 mesh. 
stallation at Hobbs, N. 
a 24 in. desanding unit, 
673 lb of sand per day 
med average flow 


water 


vortex 
throws 
water to 


force 


moves 


somewhere be 
\ test in 
M., using 
removed 


from 1.26 


particles 


Light Steam Cleaner 
909 

Clayton Manufacturing Co., El 
Monte, Calif., has developed a com 
pact new steam cleaner called the 
Clayton-Kerrick 60 “Handyman” 
steam cleaner. It has a 60 gallon 
capacity and is handy for light 
duty general utility cleaning 

The cleaner is a complete self- 
contained unit. ¢ )perating on water 
pressure, it requires no auxiliary 
pump. Like the “120” Clayton 
cleaner it carries a 10-year service 
guarantee, assuring the purchaser 
protection for 10 years against ex 
and = recurring 


cessive service 


charges 
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New Ozonator Se age units of 140 and 300 cu. ft. min. 
For Odor Control, at a concentration of 20 ppm ozone. 
Dian Ghedin Ganinessiinn The company also places em- 
910 AB i esti phasis on a by-product, the effective 
reduction of condensation on walls, 
piping, and equipment in wet wells 
when ozone is admitted to the 
atmosphere. This plus value to 
odor destruction has been observed 
at Florida installations of Invex 
Ozonators in sewage pumping sta- 
tions. Although, to date there is no 
accurate scientific explanation of 
this drying effect, it has been ob- 
served in many installations using 
ozonators. This effect from ozona- 
tion understandingly appeals to 
plant operators. 
«t,t, According to the company, all 
; Kate Yoursel aa Invex basic designs have been sub- 
‘4, jected to severe tests in the labora- 


tory ; breakdown, voltage overload. 


t _ 
ad & underload, current interrupter, 
0 0 is spark tests, arc tests, and total de- 
eee struction. The units have also been 
field tested under adverse condi- 
CHECK HERE tions, such as in moisture-laden 


0 Do you believe in setting water meters so that they atmospheres of outlying, under- 
are most available for quick and easy reading? ground pumping stations 


vex Inc., Coral Gables, Florida, 
developed the Invex Ozonator 


vater purification, sew 
control, and industrial 
reatment 
ticular ionization cham 
the Invex Ozonator is 
luct of a nuclear research 
nd is said to provide high 
itput at low current con 
Che Ozvonators are cur 
ided in standard pack 


0 Do you provide installations which put meters in the 
proper position and protect them from dirt and damage? Heat Resistant Paints 
911 
— Are your meters connected into the line so that chang- Chem tndastria) Co. Beaskive 
ing can be quick and trouble-free? Ohio, has announced the addition 
a Cae of 3 new colors to its line of C-I 
0 Do you test meters periodically and maintain them “Extra High” heat resistant paints. 
for maximum accuracy? Formerly offered only in alumi- 
num, it is now available in gold, 
if you have checked all four you probably use Ford equipment, metallic red and metallic blue. All 
Don't be discouraged if your grade is off a little; the easy first 4 shades are said to resist tem- 
step toward improving it is to send for a FORD CATALOG, peratures up to 1700 F without 
IT'S FREE. flaking, blistering or burning. 
Each C-I “Extra High” coating 


These Ford Products Make it Eas is composed of a clear silicone base 
y with a special metallic pigment. 
for ou to be a METERolo ist This combination air dries to a 
y G bright finish in approximately 30 
minutes. Then, when heated, it 
COPPERSETTER is reputed to virtually fuse with 
A complete meter the surface upon which it is ap- 
mounting that brings lied 
the up for plied. } - 
easy reading and According to the manufacturer, 
“5 changing. Holds “Tm ; ” ¢ 
service line perma- Extra High” forms a metal coat- 
nently connected. ing that resists moisture, corrision, 
PORE EEELELE LEE mild acids, alkalis and industrial 
Say fumes. It can be applied by either 
DOUBLE LID brush or spray gun. 
SETTING 


YOKE BOX 


For shallow services 
the Yokebox pro- 
vides protection to 
keep meter clean 
easy to read and 
easy to change. 


PPO PRR PP RRR RRR E EEE REE E REESE 


COPPERHORN 


Ideal setting for 
most basements with 
vertical service lines. 
Often saves more 
than its cost in pipe 
fittings. 


Provides maximum 
fr protection in 


cold climates. | The Palletized Clay Pipe 
oke holds risers 
Reduces Costs—Breakage 
912 
Gladding, McBean & Co., Los 
Angeles, Calif., has effected a 
practical solution to the handling, 
shipping and storage problem for 
clay pipe. 
The system, which combines 
pallets and handling by fork lift 


SOSH EEE EEE HEE EEE EEEE 
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It’s New Again with 
THORITE and THOROSEAL 


trucks, enables pipe up to 8 inches | 


in diameter to be stacked end for 
end on a steel jiggering frame by 


means of a fork lift truck equipped 
with a special pipe handling at- 
tachment that permits 4 to 8 pieces 
of pipe to be moved at one time 
After the pipe has been stacked 
in the frame a no charge, expend- 
able wooden pallet type backing 
is banded around the pipe and the 
unit load is transported to the 
storage area by a fork lift truck 
Under the old system, loading an 
average truck with clay pipe re- 
quired sixteen manhours, now the 
same job requires the equivalent of 
three manhours in personnel and 
equipment time. 

Railroad and trucking officials 
have noticed that this system of 
pipe handling has reduced in-tran- 
sit breakage by an average of 75%. 
Because it permits moving pipe 
in unit loads, this system has 
effectively reduced handling costs 
all the way from the plant to the 
job 


Redesigned Ring 
Balance Meter 


913 

Hagan Chemicals & Controls, 
Inc., Pittsburgh, Pa., has rede- 
signed the Hagan Ring Balance 
Meter to incorporate many new en- 
gineering features. 

These new features include: (1) 
Fully enclosed measuring system 
in which no working parts contact 
the measured fluid, (2) Stuffing 
boxes and pressure tight bearings 
are eliminated, (3) Quality and 
density of sealing fluid is not 
critical, (4) Complete series of 
measuring elements for full scale 
range from 0.5 in. WC at 5 psig to 

(Continued on page 128A) 


Freeze-thaw cycle follow- 
ing water and moisture pen- 
etration, also swelling of 
reinforcing rods from mois- 
ture contact, cause masonry 


destruction. 





Te Keep Water Ovt 
Your Masonry Welt 





BRIDGE OVER CONCORD RIVER 
ROUTE 3, BELLERICA, MASS. 


Workmen on scaffold patch 
spalled and cracked concrete 
with THORITE and seal surface 


with THOROSEAL. 


Area at left chipped to sound 
masonry. It will then be patched 
with THORITE Nonshrink, Non- 
slump 20-Minute Set Patching 
Mortar, without necessity of costly 
forming, finished by application 
of Thoroseal. 

Request Circular No. 16 and 20. 


Write for our 16 page 
“Route DeIt™ 
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Write for copy. . 


PQ SOLUBLE SILICATES 


Trademarks Reg. U.S. Pat. Off 


UNITE «-» 


“Gunite” is the modern process 


(sand and cement applied pnevu- 


matically) for repairing, con- 


structing, lining: 
e Reservoirs 
e Dams 


e Filter Plants 


e For further information on products or services please use reader service card. 


WANT 
MORE 
SPARKLE? 


Let 
(coagulant aid) help you to im- 


N-Sol activated silica 


prove water quality. Highly colored 
or turbid waters sparkle like spring 
water with N-Sol. Its large, heavy, rapid- 


settling floc enmeshes more impurities. 


. “Jar Test Procedure for 


e Sewage Disposal Plants 


e Tanks 

e Stadiums 
e Bridges 

» Sea Walls 


Activated Silica Sol”. 


N-Sol conveniently made in your plant 
from “N” sodium silicate and a reacting 
chemical. 





PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bidg., Philadelphia 6, Pa. 


at y the cost 


ee! 


Wute FOR MORE INFORMATION, 


INCLUDING 48 PAGE “GUNITE” BOOKLET. 


‘simran PRESSURED © 2 


OTHER OFFICES IN 


CHARLOTTE, N. C. 
Liberty Life Bldg 


WaTeR & SEWAGE WORKS, 


FLORENCE, ALA. 315 So. Court Street 
CHICAGO, ILL, 


33 N 


SEPTEMBER, 


NEWARK 5, N. J. 
LaSalle Street 
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times as fast 


| 560 in. WC at 6,000 psig, or 140 
| in. WC at 15,000 psig, are avail- 
| able, (5) Dead weight checking 
without disconnecting the meter 
| piping, either at atmospheric or 
full static pressure, (6) Ring 
torque at minimum full scale dif- 
ferential is ten times the power 
| required. 

Easy accessibility is built into 
each instrument through the use 
of a sectionalized case. A swinging 
front and a four-piece back permit 
complete checking and _ recalibra- 
tion without disconnecting the 
meter or removing it from its 
mounting. Test weights are used 
for checking instead of unwieldy 
manometers. 


Rotary Dryers 
For Sewage Sludge 


914 
Standard Steel Corporation, Los 
Angeles, Calif., and Decatur, Illi- 
| nois has developed a new drying 
system for treatment of sewage 
sludge and industrial wastes. Basic 
unit in the system is the Standard- 
Hersey rotary dryer which can 
handle sludge of 75 percent—80 
| percent moisture, reducing it to 6 

} sercent moisture, 





According to the manufacturer 
the equipment is compact, the 
original investment is lower by 
nearly one half compared with 
older style dryers, the system can 
come on-stream quickly and be shut 
down smoothly, and it represents 
an all-weather operation. Another 
advantage is the savings in space 
for the installation. 

A saleable product of uniform 
particle size, friable and non-dusty 
in character, is obtained. This prod- 
uct can be treated to a definite 
pH (by adding ferrous sulphate 
to lower pH or lime to raise it) 
and can be improved as a fertilizer 
by easy addition of nitrogen and 
phosphorous. The process lends it- 
self to simple addition of chemi- 
cals. The dryer serves as an ex- 
cellent mixer and the sludge is a 

| good carrier of additives because of 
its bulky nature, 
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B-I-F Appoints Soscia 
Project Engineer 
Builders-Providence, Inc., Divi- 
sion of B-I-F Industries, Inc., 
Providence, R. L., has announced 
that Bamby L. Soscia was recently 
appointed a project engineer for 
Synchro-Scan Control and Tele- 
metering equipment. 














Mr. Soscia received his BSEE 
degree from the University of 
Rhode Island. His electrical en- 
gineering experience has included 
the design, project, and develop- 
ment phases for major manu- 
facturers of electronic components. 


Pitometer Associates 


Promotes Five 

The Pitometer Associates, New 
York, N.Y., has announced that 
E. D. Case, who has been Pres- 
ident since 1946 will become Chair- 
man of the Board of Directors, 
E. Shaw Cole who has. been 
Vice President and Chief Engineer 
will become President, and H. 
E. Beckwith will become Vice Pres- 
ident to succeed Mr. Cole. Mr. 
C. R. Bird will remain as Vice 
President in charge of the Chicago 
office. The new position of Prin- 
cipal Engineer will be initiated 
and this office will be filled joint- 
ly by W. D. Hudson presently 
\ssistant Chief Engineer in charge 
of the Atlanta office and by Mr. 
J. M. Shanley in charge of 
the Houston office. 

Mr. Case who was graduated 
from Princeton in 1908 entered the 
employ of the Company in 1910 
and rejoined it in 1914 after an 
absence of three years with the 
New York City Water Department 
He will continue actively with the 
Company in his position as 
Chairman of the Board. 


now 


new 


(Continued on page 130A) 


IMPORTANT FACTS 
about LORRY OA. < 


STANDBY ENGINES! 


CHOICE OF FUELS— 
All models operate with equal efficiency on gas, butane 
or gasoline. 


FAST, EASY STARTING — 

Climax engines take over the complete load within 
seconds after normal utility power fails. If the starting 
system is manual, you merely press a button on the instru- 
ment panel...if automatic, the engine starts immediately. 


SIMPLE TO OPERATE— 
‘All instruments and controls are located at the sides of 
the engines... easy to read... easy to adjust. 


SIMPLE TO MAINTAIN — 

Accessories are within ‘arm's reach" to allow quick in- 
spection and adjustment. Crankcases and engine bases 
have large hand holes on each side for easy access to 
all working parts. 


SAFETY PROTECTED — 

Safety devices are standard equipment on all models 
and automatically protect the engines against high water 
temperature and low oil pressure. An overspeed gover- 
nor can also be furnished, if required. 


ACCESSORIES — 
Various types of cooling and starting systems, mufflers, 
etc. are available to make each engine suitable for a par- 
ticular application. 


LONG ENGINE LIFE— 

Climax engines are constructed of the finest metals, 
alloys and component parts available. Any model will 
give years of service if properly maintained. 


Write today for complete information, 
bulletins or engineering consultation 


CLIMAX 


V-125—12 cylinder, 605 max. H.P. 
ot 1200 R. P.M. 

V-122—12 cylinder, 520 max. H.P. 
ot 1200 R. P.M. 


V-85—8 cylinder, 390 mox. H.P. 
ot 1200 R. P.M. 

V-80—8 cylinder, 340 mox. H.P. 
ot 1200 R. P.M. 


K-75—6 cylinder, 302 max. H.P. 
ot 1200 R. P.M. 

K-67—6 cylinder, 265 max. H.P. 
at 1200 R. P.M. 


R-165—6 cylinder, 192 max. H. P. 
ot 1200 R. P.M. 

R-110—4 cylinder, 130 mox. H.P. 
ot 1200 R. P.M. 


ENGINE MANUFACTURING CO. 


208A South LaSalle Street + Chicago 4, Illinois 
Factory—CLINTON, IOWA © District Office—DALLAS, TEXAS 
in Canada—Canadian Fairbanks-Morse Co., Ltd., Montreal and 16 Branches 


WATER & SEWAGE 


WorKS, SEPTEMBER, 1957 





Before engineering your sewerage system 
consider the advantages of this... 


PREFABRICATED PUMPING STATION 


Installation can be made with a 
minimum of time and cost. 

Can be installed on existing public 
property 

Entire unit is prefabricated and 
shop-fitted with standard, well- 
known equipment. 

Usually can be located at most ad 


vantageous spot for existing gradi- 
ents. 

@ It is feasible to move and relocate 
should conditions change. 
Improved equipment, controls and 
prefabricating technique make the 
Z-F Station an economical and re- 
liable unit. Write for details. 


(Territories open for representatives) 


Manufactured by ZIMMER & FRANCESCON, Moline, Illinois 





te READ IT QUICKLY 
LOW COST 
MAINTENANCE 

te PRECISE ACCURACY 


te LEAK PROOF 
STUFFING BOX 


OTHER OFFICES 


Atlanta Chicago Cincinnati 
Dallas Kansas City, Mo 
Los Angeles Roselle, N. J Seattle 
San Francisco Toronto, Can 
Romford, England 
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SPARLING 


Presents a Completely 
New Rate of Flow 
INDICATOR-TOTALIZER 


ie 245 


Sparling is pleased to present its new 245 
tachometer type Indicator-Totalizer 
built especially for Main-line duty. The 
245 is the result of 8 years of research and 
development work in Sparling’s laboratory. 
Its virtues? It is precise in measurement 
and it is built for the rugged, long life 
required on the Main-lines. Heavy duty, 
corrosion resistant materials are the 
yuarantee of this statement! 


| Sirs: Please send us more information on Spar- 
ling’s new 245 Indicator-Totalizer 


Company 
Address 


ity Zone State 


Send to: Dept. WSW-9 
Seormne Meter Co. 
225 North T je City Blvd, 
E! Monte, California 
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Mr. Cole, who is the son of Ed- 
ward S. Cole the founder of the 
Company, obtained an A.B. degree 
from Dartmouth in 1930 and a C. 
E. degree in 1931. After working 
for his father and the Pitometer 
Log Corporation on hydraulic in- 
vestigations and tests, he joined 
the Pitometer Associates as field 
engineer in 1934. In 1939 he re- 
ceived a Master’s Degree in C. E. 
from New York University and 
then worked for the consulting en- 
gineering firm of Newsom and AIl- 
drich. He rejoined the Pitometer 
Associates in 1940 as Chief Engi- 
neer 

Mr. Beckwith was graduated 
from Syracuse University in 1915 
and has been with the Company 


since 1921. 


Haskett Named Manager of 
F & P Water & Wastes Div. 


Fischer & Porter Company, Hat- 
boro, Pa., has announced the ap- 
pointment of James F. Haskett as 
General Manager of the Water & 
Waste Division. Mr. Haskett re- 








places Robert L. Rice who be- 
comes General Sales Manager, co- 
ordinating the sales efforts of all 
four divisions of Fischer & Porter. 

Mr. Haskett, a graduate of 
Northwestern Technological Insti- 
tute, has been with Fischer & Por- 
ter for the past seven years. His 
professional affiliations include 
membership in the American Wa- 
ter Works Association and the 
Federation of Sewage and Indus- 
trial Wastes Association. 


Permutit—Pfaudler To Merge 


The Boards of Directors of the 
Pfaudler Co., Rochester, New 
York, and The Permutit Company, 
New York City, have approved 
submitting to stockholders a pro- 
posal to merge the two companies 
under the name of Pfaudler Per- 
mutit, Inc. Previously Pfaudler 
had purchased approximately 25% 
of the outstanding shares of the 
stock of Permutit from Ward In- 
dustries Corporation. 


Joining the companies would 





bring together the originator and 
world’s largest manufacturer of in- 
dustrial glassed steel processing 
equipment and the pioneer and 
largest producer of water condi- 
tioning equipment and ion ex- 
changers and power plant acces- 
sories. It would open the way for 
major participation in the huge 
market for pollution control and 
industrial treatment of waste wa- 
ter, as well as greater diversitica- 
tion in the products of both com- 
panies 

Henry W. Foulds, Chairman of 
the Board and President of Per- 
mutit and Raulet Miner, Board 
Chairman of Pfaudler would be- 
come Chairman and Vice-Chair- 
man respectively of the Board of 
the combined companies. Mercer 
Brugler, President of Pfaudler, 
would be President and Chief Ex- 
ecutive Officer and Donald A 
Gaudion, Pfaudler Executive Vice- 
President, would be Executive 
Vice-President of the merged firms 
No other changes are contemplated 
in the immediate future. 


Cochrane Joins Neptune Meter 


Neptune Meter Company, New 
York, N. Y., has announced that 
Mr. William H. Cochrane has 
been elected a director and has 
joined the management staff of the 
company as Executive Vice Presi- 
dent 

Mr. Cochrane fills a newly creat- 
ed office which has been establish- 
ed to provide closer coordination 
among the parent organization and 
its many subsidiary companies 

Prior to joining Neptune, Mr. 
Cochrane was associated with 
Lever jrothers Company, as 
General Manager of the industrial 


diy ision 


Clay City Pipe Rebuilding 
Sewer Pipe Plant 

The Clay City Pipe Co., Uhrichs- 
ville, Ohio, has announced the re- 
building of the company’s sewer 
pipe plant at a cost of more than 
$1,000,000 

Designed to house the latest and 
best clay pipe manufacturing 
equipment, 16 masonry drying 
compartments, a 300-foot tunnel 
kiln and storage bins, with 123,000 
sq. ft. under roof, the new building 
replaces a 32-year old structure 
destroyed in a $500,000 fire. 

The new equipment will be used 
in the manufacturing of pipe in 
lengths up to five feet and in diam 

(Continued on page 133A) 


ow-Cost Auto 
Flow Record 




















yt JT Ut 
For Measuring Sewage, Industrial Waste and Other Flows 


Flow charts directly readable in million gallons per day 
or gallons per minute over various sizes of Parshall 
flumes. The same recorder can also be used with charts 
reading in feet and hundredths to record head or surface 
fluctuations in lakes, streams and wells. Priced from 
$132. Write for free Bulletin 24. 


The planning and efficient operation of any project which 1n- 
volves measurement of flowing liquids is based on flow data 
which can be obtained with STEVENS Water Level Recorders 
STEVENS instruments are at work compiling data on hydro- 
electric and flood control projects and in water works, sewage 
disposal plants, irrigation and industrial installations in all 
parts of the world. oS 


r--- 
Experienced technical staff avail- 7 


STEVENS DATA BOOK 
able for consultation on any liquid > 


measurement installation. Write, : invaluable for your 
giving description of project, and # g reference file 
scope of data desired. or 144 pages of technical dato on recorder 
6 4 installations, plus a wealth of hydraulic 
tables and conversion tobles. $1.00 


0 each 
LEUPOLD & STEVENS (No COD's.) 
LEUPOLD & STEVENS INSTRUMENTS, INC. 


INSTRUMENTS, INC. 4445 N. E. Glisan St., Portland 13, Oregon 


4445 N. E. Glisan Street Please rush copies of the STEVENS DATA BOOK 
Portland 13, Oregon for which | enclose $1.00 each 
7 


s Nome 
Specialists in Hydrologic ae 
Instrumentsfor f M¥ 
Half a Century os 
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oad On Your Mind? | Haven't’ 
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Nothing gives employees a more luxurious, satisfied 
feeling than that of financial security. And nothing is 
easier for them to achieve when you provide the con- 


venience of automatic Payroll Savings Plan. 


EVERYBODY BENEFITS 
Security breeds confidence —and confidence stimulates 
job interest and results in steadier people who are far 
more efficient in their work. Receiving those crisp Bonds 
at regular intervals along with their paycheck is an 
added inducement for employees to stay on the job. 
Moreover, when you install the Payroll Savings Plan 


in your company, you promote not only the security of 














©0.SOGLO 


your personnel but the security of your company and 
your country. Over forty million Americans have over 
40 billion dollars invested in United States Savings 


Bonds—a backlog of purchasing power for the future. 


EASY TO INSTALL 


If your company does not now have a Payroll Savings 
Plan, or if employee participation is less than 50%, a 
letter to: Savings Bonds Division, U.S. Treasury De- 
partment, Washington, D. C. will bring prompt assist- 
ance from your State Director. He will provide applica- 
tion cards, promotional material, and as much personal 


help as you need, 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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eters of 3 to 30 in. Wedge-Lock 
clay pipe and die-cast bituminous 
jointed pipe will be added to the 





company’s line. 


Fischer & Porter Mobile 
Exhibit To Tour U.S. 


Fischer & Porter Company, Hat 
boro, Pa., has announced that it 
is sending a mobile exhibit of its 
products on a swing around the 
country 





CLEANS ITSELF 


The Hardinge Automatic Backwash 

124’ x 40’ Hardinge Automatic Sand Filter is a complete departure 

= Backwash Sand Filter in a municipal from standard filtration equipment, 
ia panini paees-= mart ty? water plant in Vermont. in that it back washes its filter bed 
trailer, completely equipped to give automatically without interrupting 
on-the Spot operating demonstra 
tions of many F&P products be : 
fore customer groups, technical [The ABW filter in combination 
with flocculation and sedimentation 

equipment provides treated and 


normal filtration. 


schools and universities and at 
meetings of engineering societies 
Che exhibit is expected to reach Gitered water for municipal and 
the northwestern coast in late Oc ‘nd ‘al : lj 
a. industrial water su ies. 
tober. Turning southward, the PP 
trailed will tour California, then . , 
The filter may be applied also for 
make its eastward by a southern ve or 
route. Arrival at Fischer & Por the treating of plant waste water, 
ter’s home office is planned for 
June 1958 


; rs for reuse or disposal. 
12'2’ x 86’ Hardinge Filter handling 
erg supply for a Canadian paper Complete specifications upon re- 
. ant. 
Hydraulic Development Co. quest. Bulletin 35-D-15, 


Now Manufacturing Hydro- 


Tite i in 
e n Spai RAW CHEMICALS WASH WATER 
———__ 
Hydraulic Development Corpo WATER - rota) 

- : ’ ’ . . “? 9 90 
ration, New York, N.Y., has an- \ A iV | 

; PRE - ABW SAND FILTER 
nounced that the company’s Euro FLOCCULATING al 

¥ TANK CLARIFIER 


pean Company, HydroTite, S.A., CHLOR. 

. » " > ee 

Calle Mayor 18, Madrid, Spain, siete cuon, Saree waren 
has 1 starte > mi acture = 

las now started the manuf ucture 76 eanre ereTaisuTion svete 
and distribution of Hydro-Tite 

throughout Europe 





























The flow sheet above illustrates the use of a Hardinge ABW Filter, in 
conjunction with Hardinge flocculating and clarifying equipment, on 
municipal or industrial water treatment. A modified system is avail- 
able for liquid waste disposal or reclamation. 


showing the plant (above) as it 

neared completion, was taken last 

fall by Mr. R. F. “Reg” Hayes, COMPANY, eNCORPORATED 
Vice President, while in Spain set- | 

ting up the operations for Hydro- YORE. PENNSYLVANIA - 240 Arch St. * Main Office and Works 
Tite S. A. New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco 
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ote ll ile Mm dal t-mar- hs 
been pumped by 


anything buta 
LIQUID IMPELLER? 


' It was dented, and some- 
what the worse for wear, 
but nevertheless still rec- 
ognizable as an auto 
muffler. The question: 
how did it get into the 
re-pulp stock line from 
the hydropulper? 

The answer is simple. 
The muffler, twelve 
inches long, was pumped 
out of the hydropulper 
through an eight-inch 
Wemco torque-flow Sol- 
ids Pump. 

This is an actual case 
history, typical of many 
about this amazing 
pump and its “can’t 
clog” liquid impeller ac- 
tion. Interested? Just 
ask for the facts. 


® a 
@ 

- 
“ 





TORQUE-FLOW 


SOLIDS 
PUMP 

















WESTERN 
MACHINERY 
COMPANY 


650 FIFTH STREET, SAN FRANCISCO 7, CALIF 
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Coagulant Aids 
915 


Hagan Chemicals & Controls, 
Inc., Pittsburgh, Pa., has just 
issued a new four-page bulletin 
describing Hagan Coagulant Aids 


| for use in municipal and industrial 
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water clarification, and waste wa- 
ter treatment systems. 

The booklet points out that these 
aids speed up floc formation and 
also tend to produce larger, 
heavier, tougher flocs over wider 
pH ranges than coagulants alone. 

Reporting on extensive field 
tests during the past two years the 
booklet shows that the addition of 
coagulant aids to clarifiers has 
materially increased capacities 
while reducing the amount 
coagulant feeds required 

Included in the bul- 
letin are case histories describing 
various water clarification 
were substantially im- 
proved by introducing Hagan aids 
into the system 


two-ce yk Tr 


how 
processes 





Floating Roof Catalog 
916 


Hammond Iron Works, New 
York, N. Y., has just released a 
24-page illustrated catalog on 
Floating Roof Tanks. 

The catalog describes in detail 
various types of floating roof tanks 
used for storing all types of vola- 
tile or corrosive products. Con- 
struction features and functional 
advantages of each type are 
clearly discussed and illustrated. 

Two types of patented Ham- 


mond floating roof seals are also | 


described in the catalog, the 
Springtite seal and the Hammond 
Tubeseal. Construction details for | 
both types of seals are fully de- 
scribed and illustrated. Details are | 
also presented in the catalog for | 


converting existing floating roofs 
to Tubeseals. The Tubeseal can be 
adapted to any tank, regardless of 
and whether riveted 
welded. 
An additional interesting and in- 
formative section of the catalog | 
| 


size or 


consists of a series of questions 
and answers on the construction 
and application of the Tubeseal. 
The questions are those which 
have been most frequently asked 
over the past few years by users 
and potential users of the Tube- 
seal. 


of | 





switch to 


Anthrafil 


Trade Mark Reg. U.S. Pat. off. 








THE MODERN ALL-PURPOSE 


FILTERING MEDIUM 





Best for All Types 
of Filters 


ANTHRAFILT 


offers important advantages 


over sand and quarts 


DOUBLES length of filter runs. 
REQUIRES only half as much wash water. 
KEEPS filters In service over longer periods 


INCREASES filter output with better quality ef- 
fluent. 


GIVES better support to synthetic resins. 


PROVIDES better removal of fibrous materials, 
bacteria, micro-organic matter, taste, order, ete. 


IDEAL for industrial acid and alkaline solutions. 
EFFECTIVE filtration from entire bed 





LESS coating. caking or balling with mud, lime, 
iron or manganses. 
Write for further information, test 


samples and quotations to 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696—822 E. 8th St., Erie, Pa. 


Representing 
ANTHRACITE EQUIPMENT CORP. 


Anthracite Institute Bidg., 
Wilkes-Barre, Pa. 














Surer Gland Lubrication 
for Centrifugal Pumps 
THE Z-F GREASE SEAL eliminates 


| that trouble spot where shaft enters 


casing. Applies constant positive 
lubrication to packing and shaft— 


| automatically. Excessive heat, rapid 
| wear, leakage and scoring will dis- 


appear as the Grease Seal applies a 
constant flow of lubrication when 
pump starts until it stops—auto- 


_ matically. Many other advantages, 
| too. Write for com- 


plete description and 
rice. ZIMMER and 
RANCESCON, Mo- 




















New 
Subscription 


Order 
Card 





NOTE THE NUMBERS 
they correspond with the 
headings in our 
EQUIPMENT AND LITERATURE COLUMNS 
To receive further information 
on any of the listed 
EQUIPMENT OR LITERATURE 
just circle the corresponding 
numbers on the card 
Fill in your name, address, title 
and mail! 
For your convenience these 


cards require no postage. 
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* PLEASE SEND ME INFORMATION ON 
THE ITEMS CIRCLED BELOW 


901 902 903 904 905 906 907 
908 909 910 911 912 913 914 
915 916 917 918 919 920 921 
922 923 924 925 926 927 928 
929 930 931 932 933 934 935 


if YOU WISH TO RECEIVE FURTHER INFORMATION ON PROD- 
UCTS ADVERTISED OR REFERRED TO IN THE ARTICLES, OF THIS 
ISSUE—LIST THE PAGE NOS. BELOW. 
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High Accuracy Dry Feeder 
917 


Machine Co., a division 
Industries, Inc., Provi 
dence, ae . has just published an 
8-page, colored bulletin describing 
the simple, rugged construction of 
the Omega Universal Feeder, ce- 
signed to feed any dry material 
dependably and accurately over 
10 to 1 adjustable feed rate 
Informative describe 


Omega 


of B-I-F 


sections 
the various design fea- 
tures, principles of operation, and 
show allied accessories available 
Capacities and dimensional data 
are included, and _ illustrations 
cutaway views, halftone 
illustrations, and typical installa- 
tion photographs 


models, 


show 


Chemical Resistant 


Tank Lining 
918 

Dow Chemical Company, Mid 
land, Mich., has just published an 
18-page illustrated booklet on 
Saraloy 898, Chemical Resistant 
Sheet. 

The _ booklet 
formation on this flexible thermo- 
plastic, chemical-resistant lining 
for storage tanks, processing tanks. 
medium to large diameter pipes 
and fittings, fume ducts and hoods 

The information includes data 
concerning its properties, the ma- 
terials, equipment and procedure 
for installation, care and repair of 
linings and storage of the sheet 
The sections on preparation of the 
tank for lining, application of the 
sheet and the procedure for mak 
ing joints are especially explicit. 
Detailed drawings illustrate the 
material. 


gives detailed in- 


Brass Composition Valves 

919 
Chicago, Ill., has just 
folder on Brass 
Mangle, 


Crane Co., 
published a new 
Composition-Disc Globe, 
and Life Check Valves. 

The folder emphasizes the ad- 
vantages of the composition 
brass valve for a broad range of 
services, including steam, water, 
air, oil, gas and gasoline. It shows 
in pictures the ease with which 
Crane’s quick-change composition 
may be replaced without re- 
moving the valve body from the 
line. : 

The new folder also shows other 
major design features of Crane 
brass composition-disc valve lines, 
and gives complete sizes and 
dimensions. 


disc 


disc 
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NOW... provide (W24£containment of 
water, wastes, brines and sludges with 





Pre-fabricated “‘HYDROMAT" As- 
phalt Liners provide the ideal liner 
for all domestic, industrial and re- 
creational facilities where the con- 
tainment of water, wastes, sludges, 
brines, etc. demand a very efficient, 
economical and impervious lining 
material. ‘‘HYDROMAT" is quickly 
and easily installed as a monolithic 
liner with mechanically sealed joints 

. will expand and contract with soil 
movements without rupturing or 
breaking the seal. Installed over (ex- 
posed) or under earth, concrete, 


For complete instal- 
lation and technical 
data write today 
for your copy of 
the “"HYDROMAT 
MANUAL", 


W. R. MEADOWS, 


7 KIMBALL STREET | 
ELGIN, ILLINOIS 


WATER & SEWAGE WORKS, 


gunite, steel or other materials... pro- 
vides the practical answer to the prob- 
lem of re-lining old, cracked concrete 
or gunite linings. “HYDROMAT” 
may be safely used for the contain- 
ment of potable water in clear well 
construction and its ruggedness and 
durability permit its use as a fully 
exposed lining in large reservoirs to 
depths exceeding 50 feet. ““HYDRO- 
MAT” 


nesses, 4", 


is available in three thick- 
y," 


and 54”, in 4’ widths 


and lengths up to 15’ . longer 


lengths available on special request. 


—----------------5 


W. R. Meadows, Inc. 


7 Kimball Street, Elgin, Illinois 


Gentlemen: 


"TI Send my copy of the “HYDROMAT 
MANUAL”, 
Have representative call. 





FIRM. 





ADDRESS. 








City. STATE 


a a 


SEPTEMBER, 1957 
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(HYDRO-TITE? 


DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST., N. Y.C. 


General offices and works W. Medford Sto., Boston, Mass. 


ENSLOW fares 


STABILITY 
INDICATOR 





WITH This 2-pump RF-2 Roto- 
Trol assures equal use 
ag and wear ot kant 


pumps. Each pump is 
operated on alternate 
starting cycles. 

The RF-2 operates both pumps togeth- 


: ‘ er, when required. RF-2 installations 
For checking the equilibrium of a fin- 


ished water, and supplying an index 
useful in controlling anti-corrosion treat- 


ment. Catalog No. 83-895 


give dependable service year after 
year, with the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


Phipps & Bird, Inc. ba saad = : sod 


P. O. Box 2V Richmond 5, Va. 























CHEMCO 
— P.O. Box 3098, Los Angeles 54, a SEND FOR 
hr Oe aaeaeaomaear 4-PAGE 
Chiorinc.ors 
CHEMCO COLOR 
Recirculation 30 vm <a = ANNIVER. 
Systems Anniversary y y 50 ae 
CHEMCO 47 G - SARY 
Pumps & al eee | ~ oo FOLDER 
Pump Strainers = ow, 
CHEMCO 125 th i.e eny)] EXPLAIN 
Inlet & Outlet “Gage eP BAS 4 
Ginko | Se. Sar) mis 
Testers & CARTOON 
Ghemieshs “EVERYTHING FOR THE SWIMMING POOL” 
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| Motor-Driven Controlled 
| Volume Pumps 
920 
The Milton Roy Company, 
Philadelphia, Pa., has recently 
published a bulletin describing 
their complete line of Motor- 

Driven Controlled Volume Pumps. 
| This 32-page bulletin contains 
complete specifications and latest 
design features of these positive 
displacement pumps, designed for 
precise metering and pumping of 
corrosive liquids against” pressure 
According to the bulletin, these 
pumps have wide industrial usage 
as final control elements in pro 
portioning and control systems for 
blending, formulating and chemi 
cal feeding. Other uses include 
metering and control of pH, Redox, 
conductivity, flow, liquid level, 
temperature, pressure or other 
measured variables. 

Standard and modified models 
and their applications are illus- 
trated and described in_ this 
bulletin. A special feature section 
contains useful data and charts 
with recommendations for ma 
terials selection and usagt plus 
other handy reference information 


Automatic Self-Cleaning 
Grease Interceptor 
921 

The J. A. Zurn Mfg. Div. of 
Zurn Industries, Inc., Erie, Pa.., 
has announced publication of a 4- 
page descriptive catalog covering 
the Enzymatic Greaseptor, the 
new. self-cleaning, automatic 
grease interceptor which ends the 
untidy chore of grease trap clean 
ing. 

The catalog describes a new 
approach to grease’ interceptor 
cleaning—the use of enzyme con- 
centrates that convert accumulated 
grease by biochemical reaction into 
water-soluble compounds that 
automatically flush away into the 
drainage system. The catalog pro- 
vides details as to how the Enzy- 
matic system operates, as well as 
dimensional, construction and in 
stallation data 


Asbestos-Cement Sewer Pipe 
And Fluid-Tite Couplings 
922 

Keasbey & Mattison Co., Am- 
bler, Pa., has just published a 
new 8&-page brochure on K & M 
Asbestos-Cement Sewer Pipe and 
the Exclusive Fluid-Tite Coupling. 


In addition to listing the various 








e For further information on products or services please use reader service card. 


and types of ashestos-cement 
sewer pipe and connections avail 
able, this brochure also describes 
features of the pipe and its in 
filtration-proof Fluid-Tite coup 
This exclusive coupling 

has successfully withstood 
‘ternal water-pressure test of 

is assembled quickly and 
absorbs vibration, keeps out 
allows five degrees de 


nm yoint 


Swimming Pool Pumps 


923 
Marlow Pumps Div., Bell and 
Gossett Co., Midland Park, N. J., 
has available a new Swimming 
Pool Pump bulletin 
Chis bulletin contains informa 
tion on the complete line of Mar 
] imming pool pumps. These 
signed specifically 
pool applications 
pted to all types 
and vacuum clean 
private and com 


Bronze Gate Valves 
924 
Company, Mans 
i ulable a handy 
w fol r that makes the selec 
tion of the right O-B Bronze Gate 
Valve easy 
The valves are clearly charted 
by number, pressure rating, size, 
type of pipe end, and stem design 
In addition, the folder describes 
the basic characteristics to be con 
sidered in ting gate valves and 


alves should be 


Automatic Engine 
Stop Valve 
925 

;olden-Anderson Valve spe 
ialty Co., Pittsburgh, Pa., has 
just published an &-page bulletin 
that fully describes the G-A 
Cushioned Automatic Engine 
Stop Valve 

\ccording to the bulletin, the 
G-A combined throttle and auto 
matic engine stop valve is used to 
automatically shut down the tu 
bine compressor, or engine in the 
( nt ot overspeed 0 runaway 

featured in this new technical 

letin are typical installation 
agrams, various tripping me 
lanisms, sequence ol operation, 


limensions. and specifi 


Installing 48” Pratt High 
Pressure Rubber Seat But- 
terfly Valve in a Toledo, 
Ohio water main. Engi- 


neers: City of Toledo 

Water Department; George ’ 

Van Dorp, Chief Engineer. bher 
. 


te 


TOLEDO...Chooses Henry Pratt 
Butterfly Valves for Water Mains 


Long after this valve is buried, in six months or sixty years, it will still be 
easily opened or closed by one man using a standard tee- 
wrench. The design features of Pratt Valves are aimed at the kind of 
honest dependability you need for water main use...the disc edge is 
corrosion-resistant and seats accurately in a rubber liner made extra- 
heavy to prevent permanent set. The one-piece stainless steel valve shaft 
rotates in lifetime lubricated bronze bearings, and the operator is per- 
manently lubricated and sealed to withstand seepage. 

In 1956, the City of Toledo purchased 13 Pratt Rubber Seat Butterfly 
Valves for its water mains, in 24”, 30”, and 48” diameters. All of them 
were designed for buried service without the need for protective vaults 
around valve or operator, adding substantial savings in installation 
costs to their proven freedom from maintenance problems. 

Pratt engineers stand ready to help you select valves 
for distribution service or any water works application. 

Call on them with your next valving problem. 


Have you sent for your copy?...of Pratt's 40 page 
Manual of Rubber Seat Butterfly Valves. Useful—contains 
latest pressure drop and flow data, conversion tables, butter- 
fly valve theory and application. Bulletin B-2B, 


i, ae 
es a he 
Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principol cities 
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Above: Settling basins and drying beds of the modern new Sewage Treatment Plant 


at Clinton, Mass., showing maintenance- 
structed by Washington Aluminum Co. 


free aluminum railings and walkways con- 


Selene’ Serves Mass. 
Sewage Treatment Plant 


Washington Aluminum Co.'s New England 
Representative, oe out patented perfor- 
ation pattern in WASHINGTON ALUMINUM 
CO.'s fabricated walkway. 


Stop Gotes. Trash Recks and Hand Rail- 
Ings of non-corrosive aluminum, specially 
fabricated by WASHINGTON ALUMINUM 
CO. for trouble-free service. 


Aluminum Checkplate Manhole Cover. Note 
the Aluminum Ladder. 


WaTeR & SEWAGE WORKS, 


SEPTEMBER, 


The Clinton, Mass., Sewage Treatment 
Plant is typical of an aluminum installa- 
tion fabricated by Washington Alumi- 
num Co. for use where long-range dur- 
ability, sanitation and maintenance-free 
service are desired. The aluminum walk- 
ways, gratings, hand-railings, manhole 
covers, ladder rungs, stop gates, trash 
racks and stairways of the Clinton Plant 
illustrate Washington Aluminum Co.’s 
precision fabrication and quality con- 
trol to meet the most exact specifica- 
tions. 
Today, an increasing number of water 
and sewage installations are benefitting 
through Washington Aluminum Co.’s ex- 
perience and specialization in aluminum 
fabrication—including exclusive Heli- 
Are and Sigma welding techniques. 
Washington Aluminum Co.’s_ experi- 
enced engineers and custom-fabrication 
facilities are at your disposal in design- 
ing and fabricating aluminum equipment 
to your exact requirements. 


METCALF AND EDDY 
Archite¢ts and Engineers 


R. ZOPPO CONSTRUCTION CO. 


Prime Contractor 


GROISSER AND SHLAGER IRON WORKS 


Sub-Contractors 


For prices, data sheets, etc. and the 
representative in your area, write 


WASHINGTON ALUMINUM (0. 


Dept. 13-W BALTIMORE 29, MARYLAND 
PHONE: CIRCLE 2-1000 


1957 
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Safe Handling For 
Sulphuric Acid 
926 
Proportioneers, Inc., a division 
of B-I-F Industries, Inc., Provi- 
dence, R. L., has just published 
bulletin describing the automatic 
and continuous Dispensing of 
Acids without subjecting the oper- 
ator either to contact with the acid 
to its fumes. 
the builetin, 
equipment 


or exposure 
According to 
low safety 
designed to avoid costly lost time 
accidents and safeguard those in- 
volved in handling this hazardous 
chemical. The bulletin also tells 
how this new acid dispenser in- 
sures more uniform results and 
greatly reduces processing time 
and Also described in the 
operation, the materials of con- 
struction, and illustrations are 
provided showing the various 
models available which handle 
capacities from 8 to 24 GPH. 


this 


cost, was 


costs. 


Darling Valve Catalog 
927 

Darling Valve & Manufacturing 
Co., Williamsport, Pa., has just 
published a complete new 244-page 
catalog Darling Valves. 

The 9 gate valves, 
check and fire hydrants in 
a broad range of types, and 
constructions 

The new catalog, 
and diagrammed, 
ther than the previous 
the simplified presentation of use- 
ful data and referencing informa- 
tion. 

In addition to adequately 
ing the company’s latest develop- 
such as the Darling-Mc- 
Evoy Automatic self sealing con- 
duit wate valves, ball-bearings-op- 
erated dry-top hydrants and special 
purpose corrosion resistant valves, 
the new catalog includes extensive 
application tips. 
information and 
, speci 


covering 
catalog covers 
\ aly cs 
sizes 


well illustrated 
even fur- 
catalog in 


goes 


cover- 


ments, 


engineering data, 
valve accessories 
reference data on materials 
fications and standards 


Everybody benefits 
when everybody gives 


the ( u 


way 








Consulting Engineers 


IN THE FIELD OF 


SPECIALIZING 


WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL INC. 


Consulting Engineers 


Water, Sewage, industrial Wastes and incineration 
Problems—City Planning, Highways, Bridges and 
Airports—Dams, Flood Control, industrial Bulld- 
ings—Investigations, Reports, Appraisals and Rates 
—Laboratory for Chemical Bacteriological 
Analyses—Complete Service on Design and Super- 
vision of Construction. 
Three Penn Center Plaza 
Philadelphia 2, Pa. 


Bowe, Albertson & Associates 
Engineers 
Water and Sewage Works—Indus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 


Laboratory Service 
75 West Street New York 6, New York 


CAPITOL ENGINEERING 
__ CORPORATION 





WORKS 
Roads and 
Streets 
Airports 
R oon 


tive 
DILLSBURG, PENNSYLVANIA 




















Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 


Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports—Specia! Districts 


3913 Ohio, Rm. 200 
San Diego 4, Calif. 


331 Spurgeon Bidg. 
Santa Ana, Calif. 


The Chester Engineers 


Water Supply and Purificatioa—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Seusmon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 
Consulting Engineer 
Water Supply and Treatment 
Sewerage and Rooney Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber & Brockway, Engineers 
INCORPORATED 


George 8. Brockway Roy E. Weber 
George R. Brockway 
STAFF 
H. L. Fitzgerald T. A. Clark B. E. Whittington 


R. E. Owen John Adair, Jr 
C. A. Anderson T. R. Demery 


Civil, Struetural, Sanitary, Municipal, Electrical 
West Paim Beach, Florida 


Chas. W. Cole & Son 
Engineers — Architects 


Sewerage, Water Supply, Bridges, 

Highways, Toll Roads, Industrial, 

Municipal and Commercial Buildings 

220 W. LaSalle Ave., South Bend, Indiana 
Central 4-0127 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices 


Jackson, Miss. Seasetsbare, Pa. 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 

360 East Grand Ave. Chicago 11, Il. 














Betz Laboratories, Inc. 


CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


COTTON, PIERCE, STREANDER, INC. 


Aeeectnted Sageoernn Cas Consultants 
132 Nassew St., New Y N.Y. 
Sotee “Tot Havana, © Cuba 
55 Carol Gowanda, N. 

2718 Garfield ‘s.. Hollywood, Ris. 
Water Supply Treatment, Distribution, 
Sewerage, Sewage Treatment, Refuse Disposal, 
Trade Wastes, Power Plants, 
Reports, Plans, Supervision. 








BLACK & VEATCH 


Consulting Engineers 
Water—Sewage—Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers—Architects—C onsultants 
KANSAS CITY, MO 


P.O. Box 7088 
Phone: DElmar 3-4375 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 

Railroads Highways 

Grade Separations—Bridges—Subways 
Local Transportation 


Investigations —Reports—Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive Chica 
79 McAllister Street San Francisco 2, Ca 








BOGERT AND CHILDS 


CONSULTING ae 1 
Clinton L. ~ aod Fre Childs 
ivan L. Donald “ Ditmars 
Robert A. ects Charles A. Mangonaro 

Williom Martin 


Weoter & Sewage Works «+ Refuse Disposal 
Drainage « Flood Control « coeowaye and 
Bridges « Airfiel 


145 East 32nd Street, New ery 16, N.Y. 








Camp, Dresser & McKee 


Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 








FAY, SPOFFORD & THORNDIKE, Ine. 


Engineers 
Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 
Port and Terminal Works—Industrial Bidgs. 


Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 Beacon Street, Boston 8, Mass. 








Additional Engineers Cards 
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Finkbeiner, Pettis & Strout 
Carleton S. Finkbeiner, C. E. Pettis, Harold K. Strout 
Consulting Engineers 

Designs Supervision 
fater Treatment, Sewerage, 
ent, Wastes Treatment, 
tions & Appraisals 
518 Jefferson Avenue Toledo 4, Ohio 


Hayden, Harding & 
Buchanan, Inc. 
Consulting Engineers 
John L. Hayden 
John H. Harding Oscar J. Compto 

Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 
1346 Selders Field Rocd. Boston 35, Mass. 


LANNING 
Sanitary Engineering Co., Inc. 
Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 











Freese & Nichols 
FORT WORTH, TEXAS 


Freese, Nichols & Turner 
HOUSTON, TEXAS 


lodustrial and Municipal Engineering—Water Sup- 
ply and Purifieation—Sewerage and industrial 
Waste Treatment—Highways and Structures—Dams 
—Drainage Works—Airperts—investigationse—Valu- 
ation—Design and Supervision 


HAZEN AND SAWYER 


Engineers 


Water and Sewag 


122 East 42nd St. 3333 Book Tower 
New York 17, N. Y. Detroit 26, Mich. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 

Montgomery Building 

SPARTANBURG, 5S. C. 
Supply—Power Plants 
sal—Valuations & Appraisals 
1ste—Industrial Plant Design 




















GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 
, HARRISBURG, PA. 
Pittsburgh, Pa. tona Beach, Fic. 
Philadelphia, Po. 
Water Works, Sewage, Industrial 
mind Garbage Disposal—Roads, 
and Garbage Disposal—Roads 


Control, Traffic 


HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 for more 
than 700 cities and towns. 

Water Works, Light and Power, Sewers, 

Sewage Treatment, Reports, Flood Con- 


trol, Appraisals, Drainage, Paving. 


2962 Harney St., Omaha 2, Nebraska 





WM. S. LOZIER CO. 
Sewerage, Sewage Disposal, Water 
S ly, Water Purification 

= nr 
Refuse Disposal 


Consulting Engineers 


10 Gibbs Street Rochester 4, N. Y. 








GILBERT ASSOCIATES, INC. 
Water Supply and Purification 


rie 


New York 
Hous'‘on 


Washington 
Philadelphia 


Reading, Pa. 


MR. CONSULTING ENGINEER 


WATER & SEWAGE 


Water & Sewage Works 


Metcalf & Eddy 


Engineers 
Refuse and 

Industrial Waste P: ems 
Airports Valuations 


Statler Building. Boston 16 








GLACE AND GLACE 


Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 

Design, Construction and 

Supervision of Operation 


1001 North Front St. Harrisburg, 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 


Consultants 
y lreatment 4 Vistridution 
s & Sewage Treatment 
rts—Vesign nstruction 


1392 King Ave. Columbus 12, Ohio 


Nussbaumer, Clarke & Velzy, Inc. 
Newell L. Nussbaumer—Irving Clarke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, N. Y. 
327 Franklin St. Buffalo, N. Y. 











GREELEY AND HANSEN 


Engineers 
Samuel A. Greeley Paul Han 
Paul E. Langdon I 
Thomas M. Niles Samuel M 
Water Supply, Water Purificatio 
werage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


Jones, Henry & Williams 
Consulting Sanitary Engineers 
later Works 
rage & Treatment 
Waste Disr 


821 Security Bldg. Toledo 4, Ohio 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 
Water, Sewage, Drainage and 
Industrial Waste Problems. 
Structures—Power—Transportation 


51 Broadway New York 6, N. Y. 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water—Sewage & Industrial Wastes 
Hydraulics 


Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kanses City 5, Mo. 


Engineering Office of 
CLYDE C. KENNEDY 


SANITARY ENGINEERING 
-—— ~~ 


SAN FRANCISCO 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply—-Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 


25 West 43rd St. New York 36, N. Y. 








HAVENS AND EMERSON 


W. L. HAVENS A. A. BURGER 
J. W. AVERY H. H. MOSELEY 
F. S. PALOCSAY E. S. ORDWAY 
F. C. TOLLES, CONSULTANT 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


WOOLWORTH BLDG. 


LEADER BLDG. 
NEW YORK 7, N. Y. 


CLEVELAND 14, O. 








Morris Knowles, Inc. 


Engineers 
Sewerage 
Labora- 


Water Supply and Purific 
and Sewage Disposal io 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 








THE PITOMETER ASSOCIATES, INC. 


Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 
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LEE T. PURCELL 


Consulting Engineers 


Water Supply & Purification; Sewerage & 

Sewage Disposal; Industrial Wastes; Inves- 

tigations & Reports; Design; Supervision of 
Construction & 


' 


Analytical a 


36 De Grasse Street Paterson 1, N. J. 


Benjamin L. Smith & Associates 
Engineers 
Investigations—Reports 
Designs—Supervision—Valuations 
Municipal Engineering and Public Utilities 
11 North Pearl Street 
Albany 7, New York 


MR. CONSULTING ENGINEER 


WATER é SEWAGE 


is 


Water & Sewage Works 











Thomas M. Riddick 


Consulting Engineer and Chemist 
Municipal and Industrial Wa ane Purification 
Sewage Treatment, Plant Super on, Stream 
Pollution Investigations, Chemical and Bac 
teriological Analyses. 

369 East 149th Street 
New York 55, N. Y. 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


208 S. LaSalle St. 
Chicago 4, Ill. 


Hershey Building 
Muscatine, lowa 


Weston & Sampson 


later Supply, Water Purification, Sewer- 
age, Sewage and Industrial Waste Treat- 
ment, Corrosion Control, Laboratory Serv- 


ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 

















ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 





Alden E. Stilson & Associates 


Limited 
Consulting Engineers 
Water Supply—Sewage—Waste Disposal 
Bridges—Highways—lIndustrial Buildings 
Studies—Surveys—Reports 


2060 E. 9th Street, Cleveland 15, Ohio 


Whitman & Howard 


Gagincers (Est. 18 
Water Supply, Water Purific tl Sewer- 
age, Sewage Disp osal, Water Front Im 
provements and all Municipal and In 
dustrial Development Problems, Investi- 
yations, Reports, Designs, Supervision, 
Valuations. 
89 Broad St., Boston, Mass. 








J. E. SIRRINE Company 


Engineers 
Water Supply uae ic 
ewage & Industrial Waste Dis sposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 








MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


If so there is no better place for 
fessional card than in this ] 
nagazine 


Water & Sewage Works 





WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—Consultants 


Civil—Sanitary—Structural— 
Mechanical—Electrical 
Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 








WANTED: 


A graduate Civil or Sanitary Engi- 
neer between the ages of 35 and 45, 
experienced in design ond construc- 
tion of water and sanitary sewer 
utilities, to serve as Chief Water 
and Sanitary Sewer Engineer of 
rapidly growing municipality. Start- 
ing salary from $6,500 to $7,540 
commensurate with ability and ex- 
perience. Write P. O. Box 231, Fay- 
etteville North Carolina, outlining 
education and experience. 














“WANTED-SEWAGE PLANT 
OPERATOR for 0.6 MGD acti- 
vated sludge plant, 30 miles from 
Chicago. Applicant must be cap- 
able of operating and maintain- 
ing plant. Salary range: $5,400 to 
$7,000. 


Send resume to Citizens Utilities 
Company of Illinois, 307 Haw- 
thorne Lane, Hoffman Estates, 


Roselle, Illinois.” 








SEWAGE 
EQUIPMENT 
REPRESENTATION 


Detroit firm covering the 
Michigan area in the field of 
sewage equipment sales engi- 
neering is desirous of obtain- 
ing additional reputable 
process and treatment lines 
for this area. Write Box 4835 
Redford Station, Detroit 19, 


Michigan, 








Positions Available 


SANITARY ENGINEERS—to work 
in Ohio on state public health pro- 
grams. Previous Ohio residence not 
required. 


Sanitary engineer, grade II1I—Grad- 
uation from accredited engineering 
college, preferably six years’ ex- 
perience, professional engineer reg- 
istration from Ohio or reciprocal 
state required. Salary range $600- 
$720. 

Sanitary engineer, grade II—Grad- 
uation from accredited engineering 
college, four years’ engineering ex- 
perience, professional engineer reg- 
istration from Ohio or reciprocal 
state required. Salary range $525 
$630. 


Engineer-in-training— Graduation 
from accredited engineering college 
Salary ranges $420-$480; $440-$525. 
Starting salary depends upon qualifi- 
cations and experience in addition to 
having a certificate of engineer-in- 
training. 

Address application to Personnel 
Officer, Ohio Department of Health, 
Columbus 15, Ohio. 
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F.P. CLASSIFIER 








Above: Flowsheet showing DorrClone 
used for degritting primary clarifier 
underflow. 

Below: “FR” DorrClone-FP Classifier com- 
bination at San Luis Obispo, California. 
Degritting raw sewage prior to primary 
clarifier. 





Proven for many years in a wide range of industrial and chemi- 

cal processing applications, the DorrClone Classifier has now 
been adapted to the sewage treatment field for removing grit 
from raw sewage and settled sludge. 


Essentially, the DorrClone is a compact cylindro-conical classifi- 
cation unit utilizing centrifugal force in place of gravity. In opera- 
E tion feed enters near the base of the cone tangentially, causing a 
vortex movement. Centrifugal forces throw the grit to the walls of 
the cone, where they collect, pass toward the apex, and discharge 
LASSIFIE. out of the unit through the apex opening or valve. The lighter grit-free 
sewage and sludge move to the inner spiral of the vortex where they 

are displaced into the vortex finder or overflow opening. 
for degritting Full scale installations have proven that this unit is applicable to the 
degritting of raw sewage prior to primary sedimentation; the degritting of 
primary clarifier underflow prior to Densludge Thickening; and the washing 

sow age of Detritor Collecting Tank discharge. 
For more information on the new sewage applications of the DorrClone, write 
for acopy of Bulletin No. 2508 — just off the press — Dorr-Oliver Incorporated, 
Stamford, Connecticut. 


DorrClone, Densludge, Detritor T.M. Reg. U. S. Pat. Off. 
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ENGINEERING + EQUIPMENT 





Wow ... Dosase Automation 
with the 


W&T () wality - 
uantity ti hlorinator: 


Select the residual you want and the new W&T Quality-Quantity Chlorinator will 
automatically maintain that residual. Immediate sensing of any change in a water’s chlo- 
rine demand— as well as flow——automatically controls chlorine feed rate to maintain 
a desired residual. That is Dosage “Yutomation with the new W&T Quality- 

Quantity V-notch Chlorinato. % 


DOSAGE AUTOMATION OFFERS 
THESE FEATURES: 


Maintains 


a selected residual, free or total, 
with automatic dosage control. 


Anticipates 
changes in chlorine demand. 
Controls 


Chlorine feed up to a full 100 to 
1 range at rates to 2000 pounds 
of chlorine per 24 hours. 


Provides 





a record of chlorine dosages in 
p.p.m. and chlorine feed rates in 
pounds per 24 hours. 


Utilizes 


the proven W&T V-notch Vari- 
able-Orifice for accurate, wide 
range chlorine feed. 


For more information about this new type of 
chlorination system write for Bulletin S-116. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 








